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ABSTRACT 
Creationism is a worldview based on the denial of biological evolution. Young-earth 
creationism (YEC) emphasizes the historical reading of Genesis and the young age of the 
earth, whereas old-earth creationism (OEC) and intelligent design (ID) accept the 
geological age of the planet but deny the possibility of life diversifying solely based on 
natural phenomena. At present, creationism is not accepted by several major Christian 
denominations, including the Roman Catholic Church, many protestant churches, 
especially in Europe, by Episcopalians or by Methodists. However, the position of, e.g., 
the Russian Orthodox Church and Pentecostals regarding evolutionary theory is unclear. 
The present study analyzed texts in English and Finnish representing the major YEC and 
ID/OEC organizations and authors in book and article formats. Argumentation, thinking 
patterns and theological aspects of creationism were assessed in a systematic manner. In 
addition, in order to compare the argumentation of creationists with that of their 
evolutionary opponents, selected pro-evolutionary texts were also analyzed for 
argumentative fallacies and experiential thinking. 
The studied creationists relied heavily on ad hominem arguments when 
attempting to disprove evolutionary theory. These included demonization of 
evolutionary scientists by character assassination, such as claiming them to be, for 
instance, mentally instable, plagiarist, cowardly or racist. The tu quoque fallacy appeared 
frequently when quoting evolutionary scientists allegedly confirming problems in 
evolutionary theory. The poisoning the well fallacy included statements that evolutionary 
proponents would refuse to consider supernatural explanations not based on science but 
on a worldview. Appeals to consequences and guilt by association appeared when 
evolutionary theory was associated with atrocities or deterioration of moral values. There 
were several appeals to authorities, presenting historical scientists as having been 
religious and quoting evolutionary scientists themselves as “admitting” that the creation 
model was correct. False dilemmas represented complex issues as a choice between only 
two alternatives, for example, by polarizing ethics into the creationist view of high 
morality and the naturalist worldview of “genocide as a part of natural selection”. Straw 
man arguments often appeared when creationists simplified evolutionary mechanisms to 
chance. Hasty generalizations included claims that the entire evolutionary theory would 
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collapse as a result of a single alleged problem with the theory. Equivocations identified
Darwinism with social Darwinism and fossil ancestors of present life forms with their
modern descendants. Evolutionary proponents also employed fallacies, most often ad
hominem, tu quoque, appeals to authorities/consequences and guilt by association. From
the viewpoint of proving or falsifying evolutionary theory, these fallacies would be
irrelevant. However, they have become a major part of the creationist–evolutionist debate
and the  vicious  circle  of  counter-fallacies  should  be  broken by  not  only  recognizing  the
fallacies but also by assessing their significance in the formation of false beliefs.
Aspects of experiential thinking heavily characterized the analyzed creationist
writings.  A large part of the texts consisted of various testimonials,  quotes and opinions
supporting creation and/or opposing evolution without presenting actual scientific
evidence. In addition, metaphors and narratives, such as identifying the creationist–
evolutionist debate as a battle between Christ and Satan and assessing evolutionary
evidence as a court case, were employed instead of scientific data. Confirmation bias and
lack  of  source  criticism  were  observed  in  the  disregard  of  data  that  would  support
alternative hypotheses. Falsely understood scientific data were taken to be pivotal to
prove  creationism,  which  is  a  form  of  pseudodiagnostics.  Complex  issues,  such  as  the
Cambrian explosion, were simplified into scientifically incorrect forms. The ethically
neutral evolutionary theory was given moral significance by associating it with Nazism,
Stalinism, abortions, euthanasia and alleged spread of sexual immorality. Evolutionary
proponents used especially testimonials and moral associations.
If testimonials instead of actual evidence were presented, the result was
fallacious and could be classified, e.g., as ad hominem, appeals to authorities, quote
mining, appeals to ignorance or tu quoque. Confirmation bias led to hasty generalizations
and the attachment of moral issues to ad hominem, guilt by association, ad consequentiam,
false dilemmas and ad baculum among others. The results indicated that in addition to
assessing  the  scientific  parts  of  creationist  writings,  it  would  also  be  useful  to  include
experiential thinking and argumentation in the systematic analysis of these claims. There
could also be a link between experiential thinking by creationists and their frequent
utilization of fallacious argumentation. This can partly explain the persistence and spread
of creationist claims despite rigorous scientific rebuttals.
Theologically, YEC proponents emphasized the inerrancy of Genesis as a
historical narrative. Regarding revelation, YEC authors relied heavily on selected and re-
interpreted scientific data to prove the accuracy of the Bible, which represented scientism.
YEC proponents were also exclusive in ecclesiology and sometimes stated that it would
be mutually incompatible to be a Christian and yet to believe in evolution. ID/OEC
proponents were more diverse. Whereas some considered themselves as Christian, others
refused to identify the “designer” as the Christian deity. YEC proponents criticized
ID/OEC  for  problems  in  theodicy.  In  fact,  the  theodicy  of  ID/OEC  authors  was
unsuccessful and concentrated mainly on compensating the evils of pain by referring to
its usefulness as a warning signal, or dismissed theodicy altogether. The YEC theodicy
relied on explanations based on original sin and eschatology. Both YEC and ID/OEC
demonized evolutionary theory and its proponents heavily and sometimes identified
evolution with Satan. They also started to utilize out-of-context cites without references
vii
as slogans which could in the future form a basis for a new creationist canon. Although
the theologies of both YEC and ID/OEC were based on Christian doctrine, the YEC
scientism and reliance on scientific proof for the Bible and the ID/OEC agnosticism about
the identity of the “designer” could suggest divergence from mainstream Christianity,
with the potential of forming new denominations or emerging religions with their own
canon supplementing the Bible.
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1"— Let's say hi to two books; one, the Bible, was written by Our Lord. The other, the Origin of Species
was written by a cowardly drunk named Charles Darwin.
— This is slander. Darwin was one of the greatest minds of all time!
– Then, why is he making out with Satan?"
~ The Simpsons, Season 17, Episode 21, The Monkey Suit ~
1 Introduction
Despite apparently serious contradictions between the worldviews of proponents of evolution
and creationism, both emphasize the impartiality of scientific method to obtain and interpret
evidence. Thus, in 1859, Charles Darwin—undoubtedly a proponent of evolutionary theory as
proposed by him and Alfred Russel Wallace1—wrote “A fair result can be obtained only by fully
stating and balancing the facts and arguments on both sides of each question”2. In a very similar
manner, Tapio Puolimatka—in his religious opposition to evolutionary theory—remarked that
“the comparison of different viewpoints and an open discussion between them is an integral
part of the self-critical process of science”3. Both quotes contain a message that is crucial for the
scientific method: to avoid one-sidedness, i.e., confirmation bias4. Despite these conceptually
quite similar statements regarding methods of unraveling the truth, there is obvious vehemence
between religious and scientific worldviews.
According to Alister McGrath, the main issue causing religious opposition to scientific
results derives from conceived contradictions between data from natural sciences and one’s
interpretation of the Bible5. Although McGrath comments that it is an exaggeration to consider
this as “warfare”6, the statements of individual scientists and religious authors do give an
impression of reciprocal hostility. For example, Richard Dawkins, when defending naturalistic
science, remarked that “It is absolutely safe to say that if you meet somebody who claims not to
believe  in  evolution,  that  person  is  ignorant,  stupid  or  insane  (or  wicked,  but  I'd  rather  not
consider that)”7.  The other side of the debate is no less hostile:  “It  is  time to wake up. For 150
years people have been told fairytales and stories about their origins. The myth of evolution has
destroyed the faith in the supremacy of God’s Word for millions of people”8.
1 Wallace 1858.
2 Darwin 1859, 2.
3 Puolimatka 2009, 111.
4 Nickerson 1998.
5 McGrath 2010, 12–25.
6 McGrath 2010, 9.
7 Dawkins 1989.
8 Reinikainen 2013c.
2The  above  citations  can  be  taken  as  examples  of i) “conflict”, one of the models of interaction
between science and religions proposed by McGrath9.  This  type  of  discourse  is  still  common.
According  to  a  recent  survey,  37%  of  Americans  believe  that  “God  created  human  beings  in
their  present  form”  and  40%  are  in  favor  of  “teaching  creationism  and  intelligent  design  in
schools”10. Although unconstitutional in the United States, this does actually take place11. Other
models include ii) “independence”—the assumption that science and religion deal with non-
overlapping  spheres  of  reality  and have  only  little  to  say  about  one  another.  The  model  of iii)
“dialogue”12 is especially prevalent in the Catholic church, where science is seen as a tool to
resist religious superstition and, on the other hand, religion could help science to avoid false
absolutes13. The final model, iv) “integration”, attempts to avoid splitting the universe into
spiritual  and  physical  realities.  The  present  thesis  deals  mainly  with  the  model  of  conflict,  its
argumentation and characteristics of thinking in texts representing the conflict.
9  McGrath 2010, 45–50.
10 Hafiz 2013. These beliefs fit quite well within the views of young-earth creationism. For other countries,
see Data360.org 2006.
11 Moore 2000.
12 See  also  Stephen  J.  Gould  1997  and  his  concept  of  “non-overlapping  magisteria”.  He  emphasized  that
science  and  religion  could  be  independent  not  only  on  a  “diplomatic”  level  but  also  on  moral  and
intellectual  grounds.  He  suggested  that  if  religion  should  not  “dictate  the  nature  of  factual  conclusions”,
then science should not claim to hold any superior moral truth compared to that of spirituality.
13 John Paul II 1996; McGrath 2011, 47–48.
32 Review of the Literature
2.1 THE EVOLUTION–CREATIONISM DEBATE
2.1.1 History of the conflict between Christianity and science
The juxtaposition of religion and science did not begin with the publication of evolutionary
theory by Darwin14 and Wallace15.  During  the  formation  of  the  church  (first  centuries  CE),  the
conflict was recognized and addressed. Augustine of Hippo was very reserved about adapting
scientific observations to Biblical writings16. Since the 17th century (regarding cosmology) and
the 19th century (regarding evolution), the principal arguments between religion and science
have concentrated on the interpretation of relatively few Old Testament (OT) passages17. In
cosmology, the Copernican view of the solar system (the earth was no longer in the center of the
universe) had an effect on the interpretation of the first chapter of Genesis by theologians. As a
result, the literal interpretation—creation took place during a period of six 24-hour days—was
gradually supplemented by an allegorical view of creation. Gradually, the model of
accommodation also emerged. According to this model, revelation had been given to a certain
time and culture and it was to be interpreted by taking into account its original audience. Jean
Calvin assumed a pivotal role by emphasizing that the main theme of the Bible was its message
about Christ: it was not a textbook on natural sciences.
In  the  19th century, the emerging evolutionary theory (Table 1) again challenged the
traditional Biblical worldview by suggesting that humans had developed gradually from other,
more  simple  life  forms.  The  specific  points  of  conflict  have  been  systematically  discussed  by
McGrath. These issues derive from the latter half of the 19th century  but  they  remain  crucial
issues of disagreement today18:
14 Darwin 1859.
15 Wallace 1858.
16 Augustine  of  Hippo Ĭ 415, I, 19:39. “Plerumque enim accidit ut aliquid de terra, de coelo, de caeteris mundi
huius elementis, de motu et conversione vel etiam magnitudine et intervallis siderum, de certis defectibus solis ac lunae,
de circuitibus annorum et temporum, de naturis animalium, fruticum, lapidum, atque huiusmodi caeteris, etiam non
christianus ita noverit, ut certissima ratione vel experientia teneat. Turpe est autem nimis et perniciosum ac maxime
cavendum, ut christianum de his rebus quasi secundum christianas Litteras loquentem, ita delirare audiat, ut,
quemadmodum dicitur, toto coelo errare conspiciens, risum tenere vix possit. Et non tam molestum est, quod errans
homo deridetur, sed quod auctores nostri ab eis qui foris sunt, talia sensisse creduntur, et cum magno eorum exitio de
quorum salute satagimus, tamquam indocti reprehenduntur atque respuuntur. Cum enim quemquam de numero
Christianorum in ea re quam optime norunt, errare comprehenderint, et vanam sententiam suam de nostris Libris
asserere; quo pacto illis Libris credituri sunt, de resurrectione mortuorum, et de spe vitae aeternae, regnoque coelorum,
quando de his rebus quas iam experiri, vel indubitatis numeris percipere potuerunt, fallaciter putaverint esse
conscriptos?”
17 McGrath 2011, 20–21.
18 McGrath 2011, 37–41.
4x The classical argument from design being a proof for the existence of God now had an
alternative. This was answered at the time—and today—by proposing in a non-specific
manner that evolution had been a tool for God in creation (theistic evolution, TE).
x Some protestant churches, especially in English-speaking countries, reacted to
evolutionary theory by holding on to their literal interpretation of the Bible,
particularly Genesis. This is still the stand of young-earth creationism (YEC). Others
modified the Biblical concept of time (day, Hebrew “yom”) and interpreted one day of
creation to be different from the timeframe of humans. Thus, the geological timeframe
could be accommodated to the otherwise literal interpretation of Scripture. This is the
strategy  of  present  old-earth  creationism  (OEC)  and  many  intelligent  design  (ID)
proponents.
x Theological anthropology was the third crucial issue. Evolutionary theory challenged
the concept of humans as the image of God. This is an issue that still is refuted by YEC,
OEC and ID.
Creationism has been considered an American phenomenon, as its roots are in the
fundamentalist movement that appeared in the United States in the late 1800s and early 1900s19.
As the Fundamentals, the basic doctrine of fundamentalism was prepared, it included a response
to evolutionary theory from the very beginning. Gradually the practice of judging science in
relation to the Bible emerged with the literal interpretation of Genesis. Creationism became a
reaction opposed to both evolution and Biblical scholarship, with major milestones during the
Scopes trial20 and renewed efforts in the 1960s–1970s when the Chicago Statement on Biblical
Inerrancy21 was published by several conservative Christian denominations. At present, major
creationist  organizations  are  located  in  North  America  but  creationism  is  far  from  being
confined to the United States. Australia harbors major creationist organizations22 and during
recent decades there has also been increased creationist activity in Europe23. In Great Britain and
Germany, creationism has been taught in a few schools, the Russian Orthodox Church and
Ministry of Education have supported creationism and there is a “Creation Museum” in
Sweden. Although creationism is not as widespread elsewhere as it is in the United States, the
acceptance of evolutionary theory does not exceed 80% in any country. It has been suggested
that due to the established national churches in many European countries, the meaning of
religion has not been politicized as much as in North America. In addition, education and mass
media are more controlled in Europe. Furthermore, the negative attitude of the Catholic Church
towards creationism could be a contributory factor24.  The  present  study explores  not  only  the
widespread American creationism but also local Finnish creationism in this context: is it similar
to the North American movement or more related to the European style creationism that does
not disguise the beliefs as “scientific” (“creation science”). A timeline of the history of
evolutionary and creationist thought is presented in Table 1.
19 Numbers 2006, 33–50.
20 Moore 2000; Linder 2008; University of Minnesota Law Library 2013.
21 International Council on Biblical Inerrancy 1978.
22 Such as Creation Ministries International 2013.
23 Blancke et al. 2013.
24 Templeton Report 2009; Blancke et al. 2013.
52.1.2 Attitudes of the major Christian denominations to evolutionary theory
The Roman Catholic Church responded rapidly to the publication of The origin of species by
Darwin. As early as in 1860, German bishops condemned the idea of evolution as “opposed to
Scripture and to the Faith”25.  This took place in the Council  of Cologne and provided the most
explicit statement on evolution by the Catholic Church in the 1800s26. By the turn of the century,
however, the Vatican had de facto started to accommodate evolutionary theory into its doctrine.
In 1894, some of the clergy in Vatican stated that the method of creation could be left to “human
investigation” and that Genesis was “a tissue of metaphors”. The Holy Office initially
condemned these views. This launched a vivid discussion, in which the view of Fr. Dominicelli
became important. He pointed out that there was nothing in the Bible of “the manner in which
animals and plants were made” and that “evolution is not contrary to tradition”. In fact,
Augustine  of  Hippo  had  an  idea  of rationes seminales27 , which had similarities to modern
evolutionary theory as noted also recently by McGrath28.
Brian W. Harrison remarked that even the initial response of the Vatican to
evolutionary theory was not one of straightforward condemnation29. Human evolution was
refuted but the concept of biological evolution per se in reference to other species was never
unanimously condemned. Harrison goes as far as to suggest that it  is  not uncommon to hear a
statement that “the Catholic Church ‘has never had a problem with evolution’“. Gradually, the
model of accommodation emerged in the Catholic Church. In the 20th century, Pius XII noted in
the encyclical Humani generis that there was not enough evidence to take a stand on evolution30.
By the end of the 20th century, this ambiguous opinion had changed dramatically, when John
Paul II accepted evolutionary theory as “more than a hypothesis”. According to him, there was
no conflict between evolutionary theory and doctrine if the most central issues of Christianity
were not put aside. As a contradiction, he mentioned that the development of the human soul as
a result of natural processes would be incompatible with faith31. Even more influential were the
statements in Communion and Stewardship32. In this document, the geological age of the earth,
the genetic relatedness of all organisms and the common descent of life forms were expressed in
plain sentences in the indicative voice. Conflict was minimal, but the authors warned against
25 Harrison 2001.
26 Artigas  et  al.  2006.  The  Council  concluded  regarding  evolutionary  ideas  as  follows:  “The  first  parents
were  created  directly  by  God.  Therefore,  we  declare  as  contrary  to  Sacred  Scripture  and  to  the  faith  the
opinion of those who are not ashamed to assert that man, insofar as his body is concerned, came to be by a
spontaneous change from imperfect nature to the most perfect and, in a continuous process, finally human.”
27 “Ώϱ·Γ΍ȱΗΔΉΕΐ΅Θ΍ΎΓϠ”; According to the concept, God created the world in “seed form” with potential for
development and the observed development (Ĭ evolution) is the realization of these hidden potentials,
McGrath 2010, 101–106.
28 Or rationes causales; McGrath 2010, 101–106; Augustine of Hippo Ĭ 415, VI, 14.25. “Quaeri autem merito
potest, causales illae rationes, quas mundo indidit, cum primum simul omnia creavit, quomodo sint institutae:
utrum ut, quemadmodum videmus cuncta nascentia vel fruticum vel animalium in suis conformationibus atque
incrementis, sua pro diversitate generum diversa spatia peragerent temporum?”
29 Harrison 2001.
30 Pius XII 1950.
31 John Paul II 1996.
32 International Theological Commission 2004.
6using evolutionary theory as evidence for atheism. Recently, Benedict XVI expressed the
accommodating view as follows33:
I see in Germany, but also in the United States, a somewhat fierce debate raging between so-called
“creationism” and evolutionism, presented as though they were mutually exclusive alternatives:
those who believe in the Creator would not be able to conceive of evolution, and those who
instead support evolution would have to exclude God. This antithesis is absurd because, on the
one hand, there are so many scientific proofs in favour of evolution which appears to be a reality
we can see and which enriches our knowledge of life and being as such.
During the 2009 Science, Theology, and the Ontological Quest congress organized by Pontificial
Universities, catholic experts renounced ID by stating that ”it’s not a scientific perspective, nor a
theological or philosophical one”34. In summary, the Catholic Church takes evolutionary theory
as a well-proven scientific model on the development of life on the earth and totally accepts the
geological age of our planet.
In stark contrast to the Catholic Church, many protestant denominations opposed and
still oppose evolutionary theory vehemently. Especially in the USA, the reaction of
fundamentalist Christians to modernization also includes refuting evolutionary theory35.  A
central issue in the debate has been the inclusion of evolutionary theory into school curricula. In
fact, until the 1950s evolutionary theory played only a minor role in science education in
schools.  However,  the  success  of  the  Soviet  Union  in  its  space  program  alerted  the  U.S.
Congress to the quality of science education. Thus, evolutionary theory entered school curricula
in the 1960s, which coincided with the emergence of a new reaction opposing evolution: that of
“scientific  creationism”.  In  several  court  cases  (such  as  in  Arkansas  and  more  recently  in
Kansas),  the  creationist  side  has  lost  in  its  attempts  to  either  ban  evolutionary  theory  from
schools  or  to  introduce  YEC  or  ID  in  curricula.  These  attempts  introduced  the  famous  slogan
“teach the controversy”36, and the debate is ongoing. In addition to the USA, New Zealand kept
evolutionary theory out of school curricula until 2010. In fact, in the 1993 curriculum, evolution
could be mentioned only during the final,  13th school year. This changed abruptly in 2010, and
at present evolutionary theory is an integral part of the science curriculum in New Zealand37.
It must be emphasized that the negative outlook on evolution is far from being shared
by all (US-based) protestant denominations. For instance, the Episcopal Church accepts
evolution as “strongly supported”38. The United Methodist Church agrees and states that “We
33 Benedict XVI 2007.
34 Templeton Report 2009.
35 Scott 1997.
36 The slogan was launched by ID proponents based on the claim that ”…fairness and equal time requires
educating  students  with  a  ‘critical  analysis  of  evolution’”.  While  the  idea  has  been  condemned  by  the
majority of biologists (as there is no actual controversy about evolution among them), Langen (2004)
remarked that educating college students about the creationist–evolutionist debate would be helpful to
understand the differences between the scientific method and other methods of acquiring data about nature.
37 Campbell and Otrel-Cass 2011.
38 Episcopal Church in the United States of America, the Committee on Science, Technology and Faith of the
Executive Council 2005: “Biological evolution is a web of theories strongly supported by scientific
observations  and experiments.  It  fits  in  with  what  we know about  the  physical  evolution of  the  universe,
and has been confirmed by evidence gathered from the remains of extinct species and from the forms and
7find that science’s descriptions of cosmological, geological, and biological evolution are not in
conflict with theology” 39 . The Seventh-day Adventists accept that there are divergent
viewpoints among them on the interpretation of the first chapters of Genesis. This is, however,
taken as a concern and the organization explicitly states that “We affirm the historic Seventh-
day Adventist understanding of Genesis 1 that life on earth was created in six literal days and is
of recent origin”40. Among the Pentecostal movement there is also a wide range of views
regarding evolution. However, there is also a tendency within the movement to accept these
different views on the development of life41.
In Finland, scientists began to support evolutionary theory in the 1870s42. During the
late 19th century, the educated part of the population became acquainted with evolutionary
concepts and considered them to be contradictory to religion. Especially among the Swedish-
speaking educated people, evolutionary theory gained support quickly. Archbishop Gustaf
Johansson condemned the concept and remarked that it was “outside the Biblical faith” and
considered it dangerous, leading to “apostasy and false misanthropy against the eternal rule of
God”43. Gradually, the accommodating strategy became prevalent. At present, the Evangelical
Lutheran  Church  of  Finland accepts  the  concept  of  evolution  as  a  theory  that  is  supported  by
strong evidence.
…although Darwin’s  theory  on the  mechanisms of  evolution has  been rectified,  his  idea  on the
development of species has not been scientifically questioned on a large scale… The Lutheran
Church does not consider that evolutionary theory as a scientific model would be in contradiction
with Faith in creation. Faith in creation is a holistic interpretation of the miracle of life and its
appearance.  Evolutionary  theory  is  a  scientific  model  on  the  development  of  species  that  is
considered correct44.
Although the organization of the Evangelical Lutheran Church of Finland is accommodating in
its relation to evolutionary theory, influential revivalist movements in Finland have very
variable views on evolution, including proponents of YEC and ID. Although there are (Lutheran
or revivalist) movements that aim to promote creationism, the official information sites of the
environments of living species.” The Episcopal view is generally shared by other churches of the Anglican
denomination.
39 United Methodist Church 2008.
40 International Faith & Science Conferences 2002-2004 Organizing Committee 2004.
41 Badger and Tenneson 2010; Tenneson and Badger 2010: ĀIn conclusion, we find conservative, Bible-
believing, Pentecostal Christians (including Assemblies of God adherents) in all three theistic camps (YEC,
OEC,  EC  [Ĭ TE]).  With  this  in  mind,  we  think  our  attitude  needs  to  reflect  the  Reformation þPeace
Statementÿ (often erroneously attributed to St. Augustine): þIn essentials, unity. In nonessentials, liberty.
In all things, love.’” The self-reported position of Pentecostal believers within the creationist̢evolutionist
debate in 2008 (N = 70) was as follows: OEC 38.6%, evolutionary creationism (Ĭ TE) 25.7% and YEC 24.3%
(Badger and Tenneson 2010).
42 Murtorinne 1992, 299–340.
43 Murtorinne 1992, 337.
44 Evangelical Lutheran Church of Finland 2013: “Luterilainen kirkko ei katso evoluutioteorian
luonnontieteellisenä selitysmallina olevan ristiriidassa luomisuskon kanssa. Luomisusko on
kokonaisvaltainen uskonnollinen tulkinta elämän ihmeestä ja sen synnystä. Evoluutioteoria on totena
pidetty luonnontieteellinen selitysmalli lajien kehittymisestä.”
8organizations are relatively cautious in their comments on evolution. For instance, The Lutheran
Evangelical  Association  of  Finland  has  a  position  that  could  be  regarded  as  being  located
between ID and TE:
When did humans become living souls? Apparently the Bible does not contradict the clear results
of plant and animal breeding that testify in favor of evolutionary theory. But the Bible is opposed
to the assumption by proponents of evolutionary theory that the road to humans would have
been similar to other beings45.
A more accommodating view of the same revivalist organization states that “as Christians we
cannot place boundaries to scientists regarding what and how they do their research. But nor do
we accept to take any directions from them to our faith and teaching”46.  This fits the model of
independence of science and religion 47 .  In  stark  contrast  to  this,  particular  independent
Lutheran denominations in Finland are strong proponents of YEC. The Union of Independent
Evangelical Lutheran Congregations in Finland (Suomen evankelisluterilainen seurakuntaliitto)
considers modern scientific cosmology and evolutionary theory to be “the work of the Devil”48.
This view (YEC) is shared by the Confessional Lutheran Church of Finland 49  and  by  a
conservative spin-off organization of the Evangelical Lutheran Church of Finland, the Luther
Foundation in Finland50.
Other Lutheran Churches of Central and Northern Europe share the view of the
Finnish Church of accommodation of evolutionary theory to Christian doctrine with an outlook
that  basically  represents  TE  and  does  not  state  in  detail  how  the  divinity  would  have
participated in the process of emergence and diversification of life. Examples of this are the
Swedish and German Lutheran Churches. The statements on evolutionary theory by the
Swedish Church are rather similar to those of the Finnish Church51. In the Evangelical Lutheran
Church of Iceland, the  clergy  has  even  taken  up  the  specific  question  of  theological
anthropology and the descent of humans from primates: “… reason and faith are not opposites
but two aspects of human nature that both merit to flourish and prosper… The Church
welcomes the thriving of free thinking… Humans and apes have a common ancestor considered
45 Anon 2011.
46 Kiviranta 2011.
47 McGrath 2011, 45–50.
48 Salo 2012.
49 Särelä 2012: “It is emphasized that God created everything ‘according to its kind’… Satan has attacked
and still attacks against this word of God in indiscriminant frenzy… Although there is a particular order in
creation, it does not occur from one species into another in an evolutionary manner.”
50 Hardt 2002. The text is a translation of the Swedish original (1980) and published in the series “Morning
Star” (Aamutähti). According to the Foundation, the series aims to “…serve in the propagation of the
Gospel and to serve all confessional Lutherans in the restoration of our church” (“… palvelemaan
evankeliumin levittämisessä, sekä kaikkien tunnustuskirkollisten luterilaisten palvelemisessa kirkkomme
jälleenrakennustyössä”). The position is not quite as exclusively creationist as Särelä (2012) but refers to the
six-day creation and Noah’s flood as more likely compared to evolutionary theory.
51 Church  of  Sweden  2005;  Öjermo  2008:  ”Intelligent  design  är  verkligen  en  icke-fråga  för  de  flesta  som
tillhör  Svenska  kyrkan.  De  skapelseberättelser  som  finns  i  Bibeln  (det  finns  flera  stycken!)  är  myter  som
lovprisar Gud som skaparen. Hur skapelseverket gått till sysslar astronomer och andra att reda ut. Att tro
på Gud och veta med vetenskapliga mått mätt är inget motsatspar.”
9by many to have lived about 15 million years ago”52. Acceptance of evolution can be said to be
perhaps the fullest in Germany, where the Evangelical Church is strictly opposed to
creationism, which it takes to be “a perversion of science” and ID a form of “pseudoscience”53.
The (Russian) Orthodox Church is divided in its approach to evolutionary theory.
Those  of  the  compatibilist  approach  more  or  less  accept  evolutionary  theory  as  a  well-proven
scientific fact54.  “Should  modern  science  be  able  to  prove  without  the  shadow of  a  doubt  that
man evolved from amoeba, reptiles, animal life into what he is today, Orthodox theology would
be able to make the transitional acceptance far more readily than Western theology…” In a
similar manner, the Orthodox Church in America considers evolution to be a valid scientific
theory while maintaining that humans are the outcome of divine creation55. However, within
the (Russian) Orthodox Church there are also many of the dualist notion, who see that science
and faith can be incompatible. Evolutionary theory is considered to be heretical,
pseudoscientific and something that a person who considers herself to be an orthodox should
not accept56.
Taken together, most Christian denominations have an accommodating view on
evolutionary theory (TE). Some major churches have also practically condemned creationism
(mostly YEC and ID) as pseudoscientific; examples of these are the Roman Catholic Church and
the German Evangelical Church. Opposition to evolutionary theory is probably the strongest in
certain protestant denominations but the Russian Orthodox Church is also divided regarding
this issue.
Within the major denominations, there are also (revivalist) movements and
organizations that deny the general acceptance of evolution by their respective churches and
52 Skúli Sigurður Ólafsson (The Evangelical Church of Iceland) 2005: “Í þeirri kirkjudeild sem Þjóðkirkjan
íslenska tilheyrir hefur löngum verið litið svo á að skynsemi og trú séu ekki andstæður heldur tveir þættir í
mannlegu eðli sem þurfa hvor tveggja að njóta sín og blómstra… Þess vegna hefur kirkjan ekki kosið að
berjast gegn framgangi vísindanna, öðru nær. Kirkjan fagnar því þegar frjáls hugsun fær að dafna… Menn
eru víst ekki komnir af öpum í þeim skilningi að núlifandi apar séu forfeður mannsins. Menn og apar eiga
sér hins vegar sameiginlegan forföður sem talinn er hafa verið uppi fyrir um 15 milljónum ára.”
53 Evangelical Church in Germany 2008: “Der Kreationismus ist vielmehr eine Verkehrung des Glaubens an
den Schöpfer  in  eine  Form der  Welterklärung,  die  letztlich  dazu führt,  dass  das  Bündnis  von Glaube und
Vernunft  aufgekündigt  wird.”  “Das  aus  dem  Kreationismus  entwickelte  Konzept  eines  ‘Intelligenten
Design’, wonach die Welt das Produkt eines intelligenten Weltentwerfers sei, wird in dem EKD-Text als
pseudowissenschaftlich bewertet. Vor den Prüfkriterien strenger Wissenschaft hätten solche Hypothesen
keinen Bestand.”
54 Kuraev 2001; Nicozisin 2013.
55 Orthodox Church in America 2014.
56 Sysoyev 2009: “ʆ˓ˑˮ˘ˑ˓, ˣ˘˓ȱˑˆˊ˘˓ȱˆ˄ȱ ˘ʺˠ, ˠ˓˘˪ȱ ˟˓˕ːʲˏ˪ˑ˓ȱ ˖ˣˆ˘ʲʺ˘ȱ ˖ʺʴˮȱ˔˕ʲʵ˓˖ˏʲʵˑ˩ːȱˑʺȱ ː˓ʾʺ˘
˖˓ʶˏʲ˖ˆ˘˪˖ˮȱ ˖ȱ ˘ʺ˓˕ˆʺˇȱ ˫ʵ˓ˏ˭ˢˆˆȱ ʵȱʺʺȱ ʲ˘ʺˆ˖˘ʺ˖ˊ˓ˇȱ ˟˓˕ːʺ. ʃ˓ȱ ˔˓ˣʺː˙Ȭ˘˓ȱ ˑʺˊ˓˘˓˕˩ʺ, ˄ʲʵ˓˕˓ʾʺˑˑ˩ʺ
ˑʲ˙ˊ˓˓ʴ˕ʲ˄ˑ˓ˇȱːˆ˟˓ˏ˓ʶˆʺˇȱ ˖ˣˆ˘ʲ˭˘, ˣ˘˓ȱ ˫ʵ˓ˏ˭ˢˆˮ - ˫˘˓ȱ ˟ʲˊ˘, ˆȱ˔˓˘˓ː˙ȱ˔˩˘ʲ˭˘˖ˮȱ ːʺˠʲˑˆˣʺ˖ˊˆː
˓ʴ˕ʲ˄˓ːȱ˖˓ʵːʺ˖˘ˆ˘˪ȱʺʺȱ˖ȱˠ˕ˆ˖˘ˆʲˑ˖˘ʵ˓ː.” ”ʃ˓ȱˣ˘˓ȱʴʺ˄˙˖ˏ˓ʵˑ˓ȱˮʵˏˮʺ˘˖ˮȱʺ˕ʺ˖˪˭, ˘ʲˊȱ˫˘˓ȱ˙ˣʺˑˆʺȱ˓ȱ˘˓ː,
ˣ˘˓ȱ˖ːʺ˕˘˪ȱˑʺȱˣʺ˕ʺ˄ȱˣʺˏ˓ʵʺˊʲ, ˣ˘˓ȱ˘ˏʺˑˆʺȱˑʺȱ˓˘ȱɧʹʲːʲ, ˣ˘˓ȱɧʹʲːȱ˖˓˄ʹʲˑȱˑʺȱˆ˄ȱ˔˕ʲˠʲȱ˄ʺːˑ˓ʶ˓, ˣ˘˓ȱ˓ˑȱˑʺ
ˮʵˏˮʺ˘˖ˮȱ ˊ˓ˑˊ˕ʺ˘ˑ˓ˇȱ ˏˆˣˑ˓˖˘˪˭, ˣ˘˓ȱ ˔ʺ˕ʵ˓˕˓ʹˑ˓ʶ˓ȱ ʶ˕ʺˠʲȱ ˑˆˊ˓ʶʹʲȱ ˑʺȱ ˔˕˓ˆ˖ˠ˓ʹˆˏ˓, ˣ˘˓ȱ ːˆ˕
ːˑ˓ʶ˓ˊ˕ʲ˘ˑ˓ȱ ˆ˖ˣʺ˄ʲˏȱ ˆȱ ʵ˓˖˖˘ʲˑʲʵˏˆʵʲˏ˖ˮ, ˣ˘˓ȱ ːˆ˕ȱ ʵʺˣʺˑ. ɪ˖ʺȱ ˫˘ˆȱ ˙ˣʺˑˆˮȱ ˔˓ˏˑ˓˖˘˪˭ȱ ˆ˖ˊˏ˭ˣʲ˭˘
ɳʺ˕˘ʵ˙ȱʒ˕ˆ˖˘˓ʵ˙.”
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have adopted the YEC or ID worldview. The present study concentrated on the writings of
these organizations and authors promoting YEC and ID/OEC. TE is not discussed in detail57.
Regarding other major religions, the reception of evolution in the Islamic community
has been mixed. Evolutionary theory is taught in school biology curricula in major Muslim
countries, such as Egypt, Iran, Morocco, Pakistan, Turkey and Tunisia58. However, human
evolution  is  only  rarely  included.  It  has  been  suggested  that  the  Quran  is  ambiguous  when it
comes  to  the  creation  of  life,  including  the  creation  of  life  from  water  and  clay.  At  present,
Islamic creationism is emerging in Europe in a form that could mostly represent OEC59, whereas
YEC is virtually absent60. The emergence of Muslim creationism is suggested to be a response to
western secularization: evolutionary theory is considered a prime reason for this and is
associated with racism and eugenics61. However, the Islamic community is no less uniform in its
reaction to evolutionary theory than the Christian one.
2.2 MODERN EVOLUTIONARY THEORY
2.2.1 The concept of evolution
Biological evolution is a change in the hereditary material in a population during the course of
time62.  As  a  result  of  evolution,  the  proportions  of  particular  genes  in  a  population  change.
Genes can change, disappear or be multiplied into several copies. Eventually, this can have
effects on the individuals of the population by modifications in their appearance or other
characteristics. The general timeline of the development of evolutionary theory can be seen in
Table 1. The core of the original evolutionary theory by Darwin can be summarized as follows63:
x Species change.
x Natural selection is a principal factor in the change.
x All present species have common descent.
57 Whereas TE uses arguments from natural sciences in support of its arguments (e.g., McGrath 2010 and the
“fine-tuning” argument), it differs from YEC and ID in that it does not dismiss scientific results or their
interpretation but  generally  accepts  them as  reliable.  This  is  very  different  from YEC which,  for  example,
claims  that  all  radiometric  dating  is  flawed  (Reinikainen  1991).  ID,  on  the  other  hand,  twists  complex
phenomena, such as genetic differences between taxa, by dismissing crucial parts of the data (Davis and
Kenyon  1993).  As  the  present  study  concentrated  on  the  conflict  model  (McGrath  2011),  TE  was  thus
excluded, although it would certainly offer an interesting study target in its own right.
58 Hameed 2014.
59 Yahya  2006.  The  author  is  a  Turkish  Islamic  OEC  proponent,  who  argues  against  evolution  mainly  by
presenting pictorial material of life forms that are relatively similar in fossil form compared to modern
forms and takes this as proof that no evolution has occurred. Yahya also frequently uses the straw man
argument  by  claiming  that  evolutionary  theory  would  predict  chimeric  forms,  such  as  animals  with
components from, e.g., bears and whales or reptiles and squirrels.
60 Hameed 2014.
61 Blancke et al. 2013; Hameed 2014.
62 Purves et al. 2004, 443–463. A population consists of individuals of the same biological species living in a
particular geographic area at the same time.
63 E.g., Mayr 2003; Purves et al. 2004. Although selection is of importance, migration and chance can also
cause changes in allele frequencies.
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x The number of species (i.e., biodiversity) has increased over time.
x The changes have been gradual.
More specifically, evolution requires genetic variation within the population. This is
expressed in the Hardy–Weinberg principle as follows: allele and genotype frequencies in a
population remain constant from one generation to another in the absence of evolutionary
influences. This means that evolution is a (permanent) deviation from the Hardy–Weinberg
equilibrium64. This also means that the adaptation of an individual to the environment is not
evolution: evolution takes place in a population.
The forces that permanently change the allele frequencies, i.e., the Hardy–Weinberg
equilibrium, are the forces that cause and maintain biological evolution. Mutations provide the
genetic variation that is a prerequisite for evolution. It has been estimated that all humans have
at  least  six  new mutations.  While  this  may seem scanty,  the  human species  as  a  whole  would
thus  carry  approximately  42  billion  new  mutations  that  would  not  have  been  present  in  the
previous generation65.
Gene flow is  the  transfer  of  genetic  material  between  populations.  For  the  most  part,
populations of the same species are not totally isolated from each other; both individual
organisms (especially animals) and/or their gametes (animals, plants and fungi) or seeds
(plants) can migrate. This can provide a population with new alleles and change the allele
frequencies. As the Hardy–Weinberg balance requires a closed population, genetic flow is a
significant factor in evolution66.
Genetic drift is targeted especially at small populations. If the number of individual
organisms in a population decreases drastically, the population experiences the bottleneck
effect.  As  a  result,  the  population  can  lose  a  large  part  of  its  genetic  variation67. A similar
phenomenon occurs during the founder effect, when a small part of a large population becomes
isolated and, thus, represents the founders of a new population with low genetic variability68.
64 Purves et al. 2004, 463–470. The Hardy–Weinberg equation can be expressed a follows: with two alleles (Ĭ
forms of the same gene on homologous chromosomes; p and q) p2+2pq+q2=1, when p+q=1. The requirements
are as follows: the population is diploid, only sexual reproduction is present, mating is random, generations
do not overlap, the population is infinitely large in size, the allele frequencies are equal in both sexes, there
is no migration, there is no mutation and there is no selection. Thus, in the real world, there are indeed
many factors that cause deviations from the Hardy–Weinberg equilibrium.
65 Purves et al. 2004, 463–470.
66 Purves et al. 2004, 468.
67 The bottleneck effect has potential ramifications in creationist theory, especially YEC. According to YEC,
all terrestrial animal populations were decimated to two individuals during the global flood (except humans
with eight individuals), which would have caused a tremendous bottleneck effect.
68 Purves et al. 2004, 468–469.
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Table 1. Timeline on the history of evolutionary theory and creationism.
Year Evolutionary concepts Creationist concepts
§ 580 BCE
Anaximander of Miletus: Animals appeared
first  in  water;  humans  are  children  of  a
different type of animal.
§ 400–300 BCE Epicurus:  Many  species  derived  from  Gaiabut only the most successful have survived.
Plato and Aristotle: Species (also
geological, etc.) are fixed, essentialism.
§ 59 BCE
Lucretius (De rerum natura1): Propagated
the epicurean view of nature. "Nature is free
from the jurisdiction of gods."
§ 415 CE
Augustine of Hippo: Rationes seminales,
animals  were  not  created  perfect  but  in  a
state of potentiality.
1377
Ibn  Khaldun:  Humans  developed  from  a
world of monkeys and species have become
more numerous2.
Medieval Christianity: Perfect universe
with  a  fixed  hierarchy  of  beings  from
lower  to  higher  (humans).  No  species
could move within this hierarchy.
17–18th century
Maupertuis: Reproduction entails
modifications which can accumulate,
producing new races and species.
Cuvier:  Fossils  represent  forms  that  have
become extinct.
Newton and Descartes: Nature
(universe) as a perfect machine.
18th century
Linné and the classification of life forms according to the (modern) scientific
nomenclature. The system has been applied by both evolutionary and creationist
proponents.
1802
Paley: Natural theology and design
argument with the influential
watchmaker analogy.
1809
Lamarck: Philosophie Zoologique.
Transmutation of species, inheritance of
acquired characteristics.
1830–1833
Lyell: Principles of geology. Earth has
existed for millions of years.
Lyell  was  also  a  believer  in  the
immutability of living species.
1844
Chambers: Vestiges of the natural history of
creation.  Fossil  record  as  evidence  for
transmutations and progressive ascent to
humanity.
Continuation of design argument and
condemnation of especially the possible
descent of humans from other species.
1859
Theory of evolution and natural selection by
Darwin and Wallace.
1900–1910 Mendel: Laws of inheritance.
Principles of inerrancy in the Bible
established (fundamentalism).
1920s Scopes trial in Tennessee in 1925: Prohibition to teach evolution.
1950s
Watson and Crick: Discovery of DNA and its
significance in heredity.
Lysenkoism in the Soviet Union,
inheritance of acquired characteristics
considered suitable for the Stalinist
view on anthropology.
1960s–70s
Debates on gradualism vs. punctuated
equilibrium.
Scientific creationism, Chicago
Statement on Biblical Inerrancy.
1990s
Several important transitional fossil chains
discovered (e.g., dinosaur–bird-transition,
whale  fossils,  Burgess  Shale  and  origin  of
Cambrian phyla).
Intelligent design movement and re-
appearance of the design argument by
Paley.
21st century
Comparison  of  DNA  sequences  to  data
derived from morphology and the fossil
record allowing the design of more accurate
phylogenetic trees. Testing hypotheses
based on, e.g.,  fossils  with  methods  of
molecular biology. Epigenetics.
Continuing advocacy of both young-
earth creationism and intelligent
design. Creationist museums and
universities in the United States.
Selected references: Kirk et al. 1983; Johnston 1999; Bowler 2003; Larson 2004; McGrath 2010.
1Lucretius 59 (Liber II, verses 1090–1092): “Quae bene cognita si teneas, natura videtur libera continuo, dominis privata
superbis,  ipsa sua per  se sponte omnia dis  agere expers (Which well  perceived if  thou hold Then Nature,  delivered from every
haughty  lord,  And  forthwith  free,  is  seen  to  do  all  things  Herself  and  through  herself  of  own  accord,  Rid  of  all  gods)”.
http://www.thelatinlibrary.com/lucretius.html.
2Ibn Khaldun Muqaddimah (1377), Chapter I:6.
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Sexual selection changes the Hardy–Weinberg equilibrium by violating the rule of random
mating 69 .  In  addition  to  increasing  the  number  of  homozygotes  in  a  population,  sexual
reproduction also provides, similar to mutations, increased genetic variability by
recombination70. Sexual selection can produce impressive and flamboyant biological structures,
such as the peacock’s tail.
For instance, genetic drift and bottlenecks can reduce the amount of genetic variability
in a population71. One crucial factor in the maintenance of variability is sexual reproduction
with recombination and the subsequent production of new genetic combinations. As a result,
even siblings can be genetically quite very different. This increases the probability that at least
one of the offspring of a mated pair would be adapted to its environment well enough to be able
to reproduce itself72.
The above-mentioned phenomena produce changes in the genes and allele frequencies
of populations. Natural selection is ultimately the force that leads to adaptation. Due to genetic
variability, there is also character variation. Based on this, the population contains individuals
that are better adapted to the prevailing environment (also including other organisms in the
ecosystem). These individuals can produce more offspring and, thus, their alleles can become
more common73.  The  result  is  increased  adaptation  of  the  population  to  its  biotic  and  abiotic
environment74.
Natural selection acts on characters of the individuals in a population75. This results in
variation of these characters in several possible manners. Stabilizing selection occurs when the
individuals representing extremes regarding a character or a combination of them in the
population have the least offspring. Thus, average individuals are favored. Directional selection
favors  individuals  that  represent  characters  diverging  from  the  average  of  a  population  in  a
certain direction. In disruptive selection individuals with average characteristics have the least
offspring. This type of selection is assumed to be rare.
Speciation occurs  when  one  species  splits  into  two  daughter  species  that  continue  as
distinct  lineages  or  when  a  single  population  becomes  a  new  species  without  splitting.  The
pivotal phase in speciation is the separation of a single gene pool into two or more isolated ones.
In these newly-isolated gene pools, the above-mentioned phenomena can change allele
frequencies. Directional or disruptive selection can cause the characteristics of the now isolated
populations to become increasingly different from one another. Eventually, the genetic
difference between the daughter populations can become so extensive that they can no longer
exchange genes even if they were to come together. At this point, two new species have
69 Purves et al. 2004, 469–470. Obviously, mating is not random in the animal kingdom, as different types of
mating  rituals  make  it  a  non-random  event.  In  the  plant  kingdom,  self-fertilization  is  an  important  factor
causing non-random mating.
70 Mayr 2003, 165–168. Recombination or crossing-over signifies the exchange of genetic material between
maternal and paternal chromosomes during the formation of gametes.
71 This aspect is also crucial for the YEC case. YEC claims that new genetic material cannot be formed and/or
that mutations eventually accumulate and make populations unviable.
72 Purves et al. 2004, 476.
73 Purves et al. 2004, 470–472.
74 Purves et al. 2004, 470.
75 Purves et al. 2004, 470.
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formed76. Allopatric speciation occurs when the daughter populations are geographically isolated,
such as when a small population is accidentally stranded on an island. Sympatric speciation that
occurs without geographical isolation generally  occurs  in  plants  due  to  the  multiplication  of  their
chromosome number (polyploidy)77. The formation of two species from a common ancestral
population  is  not  a  process  that  would  have  a  clear  dividing  point  in  time.  On  the  contrary,
many species can form hybrids, especially in geographical zones that contain populations of
both daughter species.
2.2.2 Evidence for biological evolution and its potential falsification
As one of the main concepts of evolution is the diversification of life forms into novel species,
observations of new species emerging provide strong evidence for biological evolution. In the
plant kingdom, multiplication of the chromosome number (polyploidy78) has produced several
new species that are in reproductive isolation from their ancestors79 .  In  fact,  this  type  of
speciation is also accepted by YEC and ID but they claim that the above-mentioned speciation
events  are  all  “within  kind”  and  that  no  transition  “between  kinds”  has  been  observed80 .
However, an example of a single-celled life form evolving from a multicellular species
(“between kinds” also according to YEC doctrine) is available. Helacyton gartleri is an amoeboid
life form that has spread without conscious effort to many cell culture laboratories around the
world81.  It  derives  from  human  cancer,  has  a  chromosome  number  divergent  from  that  of  its
ancestral species and reproduces by cell division.
Evidence for selection has been obtained from laboratory experiments at, for example,
the Michigan State University. Since 1988, scientists have followed an initially genetically
homogenous Escherichia coli strain that was divided into 12 populations and subjected to various
environments and challenges. The bacteria have been reared for >50,000 generations and the
researchers have observed them to be able to utilize novel food sources and to experience
morphological changes (increase in size)82. The researchers have estimated that of hundreds of
millions of mutations that have taken place, 10–12 have become fixed/population. Other notable
laboratory experiments include a study on the evolution of multicellularity in yeast83 . By
choosing the cells most prone to forming aggregates for a few hundred generations, the
unicellular yeast culture began to exhibit signs of multicellularity, including reproduction by
budding instead of cell division and spontaneous death of the cells at the point of separation.
76 Purves et al. 2004, 481–487.
77 Purves et al. 2004, 486.
78 In plants, hybridization can be connected to polyploidy. The phenomenon is called allopolyploidy. An
example is the cultivated grain triticale, which is a hybrid of wheat and rye (Tikhnenko et al. 2003).
79 Boxhorn 1995. Examples of these plant families include Oenothera, Primula and Brassica.
80 E.g., Reinikainen 1991, 137–139.
81 Lucey et al. 2009. The species originates from a cell culture of Henrietta Lacks (1920–1951). Her cervical
cancer cells that are used in experiments worldwide were obtained by samples (without permission) during
her  fatal  illness  and  formed  the  “immortal”  HeLa  cell  line.  Only  in  2013  was  the  dispute  over  the  cells
settled with the Lacks family (Callaway 2013).
82 Blount et al. 2008; Philippe et al. 2009.
83 Ratcliff et al. 2011.
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The fossil record also provides evidence for biological evolution. Transitional fossils
are remains of life forms that have characteristics of two taxonomically different organismal
forms84. These types of fossils were also considered important by Darwin to obtain proof for his
theory85. Transitional fossils can be observed between different taxonomical ranks. Fossils that
link different animal phyla (basic body plans) together include transitional forms between
annelids (segmented worms), mollusks, brachiopods (lamp shells), priapulids (penis worms),
arthropods and lobopods (velvet worms)86. In the plant kingdom, similar observations between
pteridophytes (ferns; reproduction via spores) and conifers are available in the fossil record87.
Regarding transitions between vertebrate classes, there are several fossils linking aquatic
vertebrates to amphibians88, reptiles to mammals via synapsids (mammal-like reptiles)89 and
dinosaurs to birds90.  Within the class of mammals,  the evolutionary path of cetaceans (whales)
has been unraveled during the last few decades91. At the level of individual species, the classic
examples  include  the  evolution  of  the  horse92 and of  the  giraffe93. Recently, fossil evidence for
the  radical  change  in  body  form  in  the  evolution  of  flatfish  (Pleuronectiformes)  has  been
discovered and analyzed94.
Molecular evidence for evolution includes the comparison of deoxyribonucleic acid
(DNA) sequences across taxa and comparing these to the morphological data derived from
living species and fossils. For example, the initially morphological connection of whales to
artiodactyls was based on fossil data. However, the comparison of genetic material provides
independent evidence of this and, as a result, whales are being re-classified as belonging to the
same order (Cetartiodactyla) as, e.g., ruminants, pigs and hippopotamuses95.
Potential falsification of evolutionary theory is considered crucial in order to make the
theory “scientific”.  YEC and ID authors have suggested that evolutionary theory would not be
easily  or  at  all  subjected  to  falsification,  which  would  make  it  a  question  of  faith, i.e.,
evolutionary theory would become a religion96. Karl Popper, who had previously described
evolutionary theory as difficult to test and “almost tautological”, eventually accepted the
84 Strickberger 1996, 48–49. For examples of these forms that are not only between species but between
orders or phyla, see Conway Morris 1998; Paps et al. 2008, 2009.
85 Darwin 1859, 264–265.
86 Conway Morris 1998, 100–106, 128–134; Liu et al. 2006, 2008.
87 Purves et al. 2004, 588–594.
88 Zhang et al. 2010.
89 Synapsids were “mammal-like reptiles” and the principal taxon of large land vertebrates during the
Permian and Triassic periods (Meng et al. 2011); the molecular regulation of the transition between reptiles
and mammals is also being unraveled regarding the formation of jaw bones and their transformation into
middle ear ossicles (Takechi and Kuratani 2010). The evidence is routinely dismissed in creationist writings,
such as by Woodmorappe (2001).
90 Bakker 1986, 298–322; Chiappe 2009; Xu and Guo 2009; Foth 2012. Creationist dismissals by, e.g., Doyle
2007.
91 Thewissen and Bajpai 2001; Thewissen et al. 2007; Gingerich et al. 2009.
92 Strickberger 1996, 429.
93 Mitchell and Skinner 2003.
94 Friedman  2008.  The  study  analyzes  very  well  preserved  fossils  showing  the  gradual  migration  of  the
flatfish eye to the present position of both eyes on only one side of the head.
95 Milinkovitch et al. 1993. Not only are whales classified with the artiodactyls. They are deeply embedded
within the order and cannot be considered to be an outgroup.
96 E.g., Morris 2001; Puolimatka 2009, 139–142.
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concept of natural selection as logical and testable97. In particular, Popper emphasized that “the
chancelike character of mutations… can, by selection, have a downward effect on concrete
living organisms—an effect that can be amplified by a long sequence of generations linked by
heredity”. Thus, selection can ultimately derive from random events “without being random in its
turn [original emphasis]”. However, Bertram Murray partly disagrees and claims that
theoretical biology would not be scientific,  as it  differs from, e.g.,  physics in a crucial respect98.
According to him, biologists test their theories by verification of hypotheses, whereas physicists
test explanatory hypotheses by falsification. Murray calls for a unifying biological theory that
would predict a range of facts. Although Murray claims that in its present state (written in
2001), theoretical biology is not scientific, he simultaneously suggests a form of unifying theory
that would overcome the dilemma.
Anomalies in the fossil record, such as finding fossils of apparently modern organisms
in Precambrian rocks, have been suggested as examples of potential falsification of evolutionary
theory99. Although this would certainly require re-interpretation of the theory, it has been stated
that  evolutionary  theory  is  not  dependent  on  the  fossil  record:  it  was  formulated  without  the
present knowledge of fossils and it would stand without them supported by the evidence of
present life forms and genetic data. However, the hereditary character and change that are
inherent in evolutionary theory provide the potential basis for its falsification. Some specific
points are as follows100:
x Mutations would not occur.
x Mutations would not be passed to subsequent generations.
x Mutations would not produce any changes in the phenotype.
x There would not be differences in the reproductive success of individuals of the same
species in nature.
Obviously, repeated and carefully monitored occurrences of proven separate creation would
also yield robust evidence against biological evolution and for creationism.
2.2.3 Common misconceptions about evolutionary theory
The way evolutionary theory is comprehended by evolutionary biologists differs significantly
from  that  of  laymen  and  even  biology  students 101 . There are, in fact, several common
misconceptions of evolutionary theory that appear frequently not only in creationist writings
97 Popper 1978.
98 Murray 2001. Murray suggests three laws of evolution to be tested. “1. Genotypes and phenotypes with
the greatest Malthusian parameter increase more rapidly than those with smaller Malthusian parameters. 2.
In the absence of changes in selection factors, a population will reach and remain in an evolutionary steady
state.  3.  Selection  favours  those  females  that  lay  eggs  or  bear  as  few  young  as  are  consistent  with
replacement  because  they have  the  highest  probability  of  surviving to  breed again,  their  young have  the
highest probability of surviving to breed, or both.”
99 RationalWiki 2013a.
100 RationalWiki 2013a.
101 Alters and Nelson 2002.
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but also in other media. In addition, (higher) education does not necessarily make a difference,
as biology majors and non-majors hold practically similar views and misconceptions about
evolution. In the 21st century, 35% of college graduates in the USA held the view that “humans
and  dinosaurs  lived  at  the  same  time”  and  42%  did  not  accept  the  concept  of  humans
developing from other species. Brian J. Alters and Craig E. Nelson have listed the derivation of
some  of  the  most  important  misconceptions  regarding  evolution  but  also  other  academic
subjects as follows:
x Misconceptions from everyday experience (such as mutations being always detrimental)
hindered understanding.
x Pupils were eager to accommodate new knowledge into the framework of old
misconceptions, such as assuming evolution to be teleological—progressive and targeted
at specific goals.
x Taught misconceptions derived from, e.g., parents or previous teachers.
x Vernacular misconceptions (equivocations in argumentation theory) were caused by the
use of specific words in different manners in everyday life vs. science, for example,
when referring to evolution as only “a theory”.
x Religious misconceptions included denial of common descent or the geological age of the
earth.
x College graduates failed to understand that evolution does not imply change in the
characteristics of individuals but in the proportion of individuals with a certain
characteristic in the population.
Mark Isaak has listed some specific points that are often used as “evidence” against evolution102.
x There are no observations of evolution taking place.
x Evolution violates the second law of thermodynamics.
x There are no transitional fossils.
x Only chance is held responsible for the origin and development of life.
x Evolution is only a theory.
In addition to these common misconceptions and claims, some additional misconceptions have
been observed as follows103:
x Popularized writings about evolutionary theory are interpreted as actual state-of-the-
art science. Evolutionary opponents often discuss and attempt to refute evolutionary
writings in book format,  although the major part of scientific research is published in
journal articles.
102 Isaak 2003. For example, regarding the second law of thermodynamics, it is stated that entropy increases
in  a  closed  system.  However,  the  earth  is  not  a  closed  system,  as  the  sun  provides  external  energy.  The
concept of “a theory” is also present in the list of misconceptions by Alters and Nelson (2002). The claims
contain also fallacies: ad ignorantiam (“no observations”, “no transitional fossils”), straw man (“only chance”)
and equivocation (“theory”).
103 Nieminen 2012.
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x Most evolutionary critics equate evolution with the development of animal forms and
disregard plants, fungi and microbial life. This leads to oversimplifications, for
instance, regarding the Cambrian explosion with many novel animal (but not plant)
forms appearing in the fossil record104.
x Transitional forms are understood as being intermediate between modern species or
between higher taxa. Instead, transitional forms are intermediate to the ancestors of the
present species. Sometimes they can be represented by actual fossils; sometimes they
are hypothetical.
Regarding argumentation, oversimplification or misunderstanding of evolution can lead to
fallacious arguments, which is analyzed further in this thesis and in the original publications I–
IV.
2.3 THE CREATIONIST WORLDVIEW
2.3.1 Young-earth creationism
YEC  is  a  worldview  based  on  literal  interpretation  of  the  Bible,  especially  Genesis  in  the  OT.
YEC proponents support the notion that the six days of creation were of the same duration as
the 24-hour days of the present world and that the sequence and appearance of life forms
occurred precisely in the order depicted in Genesis 1105. The Fall and banishment from Eden
were—according to YEC proponents—factual history experienced by the first human couple. In
addition, the global flood (Noah’s flood) was an actual historical event that took place exactly as
described in Genesis including the fact that all terrestrial and avian animal populations were
decimated to one breeding pair106.  YEC  proponents  oppose  scientists  as  well  as  OEC  and  ID
advocates for accepting the geological age of the earth107.
YEC proponents also consider the historicity of Genesis as theologically pivotal. They
claim that without literal creation and literal Fall there would be no need for redemption and
salvation108. This would undermine the significance of Christ. Regarding the accuracy of the
Biblical narrative, YEC proponents claim that any proven error in the Bible would make it
104 Creationists often cite Gould (1989), in which many Cambrian fossils were (erroneously) classified as
belonging to novel, later extinct phyla. Conway Morris (1998) provided an easily approachable update to
Gould’s theory. Parker (2003) included several theories regarding the causes of the Cambrian explosion.
105 AiG 2012.
106 AiG 2012. According to the YEC model, present species descend from these original pairs that represent
the Biblical “kinds” or “baramins” (Parker 1994a; Frair 2000). There have been ambitious attempts to classify
modern animals into these “kinds” (Lightner 2009, 2011, 2012; Sarfati 2013a) and to establish historical
timelines  for  Noah’s  flood  (Wright  2012).  These  have  given  birth  to  the  YEC  (and  ID)  doctrine  of  “new
species” being able to develop but no “new kinds” (Sarfati 2013b). The classification by “kind” often but not
always  coincides  with  the  families  of  modern  taxonomy  (Wilson  and  Reeder  2005).  The  method  of
“baraminology”  has  been  tested  in  science  (with  dinosaur  taxonomy)  and  it  yields  results  that  are
incompatible with the possibility of 8 dinosaur forms (Senter 2011) diversifying into the hundreds of known
forms (Anon 2013) in the few millennia available according to the YEC theory.
107 E.g., Stambaugh 1996; AiG 2012; CMI 2013.
108 Shackelford 1997.
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unreliable  as  a  whole.  It  is  not  explicitly  stated  whether  faith  in  the  YEC interpretation  of  the
literalness of the Bible is a prerequisite for salvation109  as YEC sources are in this respect
contradictory,  but  some  authors  regard  it  as  inconsistent  for  a  Christian  to  believe  in
evolution110.
The strategy of how YEC theorists attempt to prove their doctrine includes re-
interpretation of scientific data to show that evolutionary theory is not objectionable only based
on religion, but also flawed as science111. The proof of this requires that evidence regarding the
age of the earth as older than approximately 6000 years must be demonstrated false by YEC
theorists. Examples of this include geological claims112,  astronomical  data  regarding  the  age  of
the universe113 and biological claims for the age of, e.g., fossil remains114. YEC proponents have
attempted,  for  example,  to  prove  in  a  feasible  manner  that  geological  formations,  such  as  the
Grand Canyon115 or oil deposits116, could have formed very rapidly during the last millennia.
They have claimed that dinosaurs and humans co-existed by utilizing scientific articles117 ,
petroglyphs118 and interpretations of the Bible119. The possibility of biological diversification is
dismissed by the claim of “genetic entropy”, an alleged phenomenon of constant deterioration
of life due to accumulating mutations120. The actual methodology that has produced evidence
about the age of the earth is doubted, for example, regarding radiometric dating 121  and
dendrochronology122 as well as ice cores from glaciers123.
109 Ham 1987; YEC Headquarters 6 Day Creation 2011.
110 Weinberger 2005.
111 Scott 1997.
112 Morris 1972, 21–33.
113 Snelling 1997; Henry 2001; Psarris 2002ab, 2004.
114 Reinikainen 2003; Catchpoole and Sarfati 2006.
115 Parker 1994b.
116 Snelling 2007.
117 Catchpoole and Sarfati 2006.
118 Ham 2007a.
119 Morris 1972; Reinikainen 2003; Ham 2010a.
120 Sanford 2006; AiG 2007a; Williams 2008; Sanford et al. 2008; Sanford 2013. Sanford based his claim on a
paper  by  Crow  (1997)  that  discussed  mutations  in  the  absence  of  natural  selection  (as  could  be  the  case
regarding  human  reproduction).  Based  on  Sanford’s  claims,  Williams  (2008)  calculated  the  number  of
generations (110) and years (2200) it would take for a human population of 10 persons to become extinct.
However, this becomes very contradictory if examined against the background of other pivotal YEC claims,
such as  an  actual  Biblical  global  flood that  left  only  eight  human survivors  in  the  year  2348  BCE (Wright
2012). Thus, humanity should have been extinct millennia ago. Furthermore, if “genetic entropy” began
after the Fall with the birth of Adam’s first son (in 3874 BCE according to Wright 2012), humans would have
all perished due to “genetic entropy” before the flood. Even more contradictory is the alleged decimation of
all terrestrial animals to the population number of two in 2348 BCE, as based on Sanford et al.  (2008) and
Williams (2008), “genetic entropy” would rapidly have been fatal to populations of this size. For scientific
evidence against mutations accumulating see, e.g., Reed 2005; Ávila et al. 2006; Baer et al. 2006; Hall et al.
2008. Examples of beneficial mutations (which, according to creationists, do not occur) are also available
(Tishkoff et al. 2006; Carlsson et al. 2009).
121 Baumgardner 2003; Snelling 2009.
122 Batten 2013.
123 Woodmorappe 2002.
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2.3.2 Old-earth creationism and intelligent design
OEC is a creationist worldview that is more loosely defined than YEC. Basically, OEC
proponents accept the geological age of the earth by referring to divergent translations or
interpretations of the Hebrew word “yom” (ʭˣ ६ʩ), “day”. An OEC explanation to accommodate
the  geological  age  with  Scripture  is  “the  gap theory”  that  states  that  there  would  have  been  a
large gap in time between Genesis 1:1 and Genesis 1:2124. One form of OEC claims that there was
a pre-Adamic special creation that was destroyed before the creation of the first humans, which
would consequently accommodate the geological age of our planet. “The day–age theory” states
that the days of creation were actually longer periods of time, perhaps millions of years. At
present, OEC organizations are less visible than those of YEC and ID. However, Old Earth
Ministries have maintained their activities 125 . The organization accommodates quite
widespread views and concentrates on refuting specific YEC claims about the age of the earth. It
has been stated that within the various creationist disciplines, the widest gap in doctrine would
be between YEC and OEC126.
In recent decades, OEC has become more diverse and the “classical OEC” can be said
to  have  been  mostly  replaced  by  ID  theories  or  TE.  Similar  to  OEC,  ID  is  also  diverse  in  its
doctrine and theology but more uniform in its scientific claims. Basically, ID has quite
effectively revived Paley’s design argument 127 . ID theorists state that there are biological
structures  and  processes  that  could  not  have  evolved  via  biological  evolution  and,  as  a
consequence, they must have been designed by an intelligent agent128.  The  ID  movement  is
principally administered by university-based antievolutionists that generally do not endorse
YEC129.
Generally, ID claims that the existence of a supernatural agent (“God”) could be
proven by observing the works of this “designer” 130 .  Some  specific  points  raised  by  ID
supporters are as follows:
x There is a scarcity of transitional fossils131.
x Some biochemical structures and processes are “irreducibly complex”132 , i.e., they
cannot be broken down into their components without loss of function and, thus, they
cannot be explained by natural selection. Therefore, they must have been specially
designed.
124 Scott 1997.
125  http://www.oldearth.org/. Founded in 2003, the organization endorses “progressive creationism”,
emphasis  on the  ongoing process  of  guided biological  evolution,  but  it  also  accommodates  TE and other
types of OEC.
126 Scott 1997.
127 Paley 1809.
128 E.g., Davis and Kenyon 1993, 144–148. For scientific rebuttals against the concept, see, e.g., Thwaites 1985.
Thwaites explains the emergence of totally new proteins (i.e.,  not  only  the  ones  that  are  formed  by
modifying existing proteins and accepted by ID proponents) by the example of bacterial enzymes capable of
digesting nylon—a substrate not available before the chemical industry started producing this compound.
129 Scott 1997.
130 Scott 1997.
131 E.g., Johnson 1993, 33–45; Puolimatka 2009, 135, 137, 178, 286, 408, 412.
132 Behe 1996.
21
x The emergence of life and the formation of new beneficial structures by mutations and
natural selection are too unlikely to have occurred133. An example of this, according to
some ID theorists, is the development of drug resistance in malaria.
In addition to “irreducible complexity” (IC), ID proponents refer to statistical assertions that
would make the emergence of life and complex structures too unlikely to have taken place. The
principal theorist and proponent of this idea is William A. Dembski134. Basically, Dembski
claims  that  it  would  be  possible  to  detect  design  by  eliminating  chance  and regularity;  if  they
are eliminated, design emerges automatically. This means that to have a creator agent acting in
evolution,  Dembski  would  have  to  be  able  to  ”eliminate  the  possibility  that  life  and  its
complexity originated from natural law”135.
Taken together, ID accepts the age of the earth and natural selection when discussing
relatively minor transitions, e.g., between animals of the same taxonomical order (cat family,
dog family, etc.)136. However, ID considers that the existence of a “designer” can be observed in
biochemical structures and processes.
2.3.3 Rebuttals of creationism in natural sciences
Since  the  1960s,  creationists  have  published  a  huge  amount  of  evolutionary  criticism  that  is
often presented in the form of scientific data that are re-interpreted either as evidence for
creationism or against evolution. Many of these claims are shared by YEC and ID/OEC
proponents.  Examples  of  these  include  the  paucity  of  the  fossil  record137, the alleged sudden
appearance of “all animals” in “clearly separate forms” in the “Cambrian” period 138  and
calculations of the probability of particular biological structures developing “by chance”139. In
addition to these re-interpretations, there are frequent accusations of atrocities having been
committed in the name of evolution140 and appeals to the undesirable moral consequences of the
acceptance of evolutionary theory141. Since the 1990s, the ID movement has challenged scientists
with  claims  of  IC142, biological or molecular structures that—according to ID theorists—could
not have been formed without (supernatural) intervention by an intelligent agent 143 . Oft-
repeated examples are the bacterial flagellum 144 , the blood-clotting cascade 145  and the
133 Behe 2007, 44–102.
134 Dembski 1998.
135 Deming 2008; Näreaho 2010, 90–103.
136 See also below for essentialist thought as suggested by Järnefelt 2007.
137 Morris 1972, 77; Puolimatka 2009.
138 Creationists  often  place  the  Cambrian in  quotation marks  in  order  to  indicate  that  YEC authors  do not
accept  the  geological  age  of  the  earth.  However,  if  source  criticism is  employed it  is  highly  plausible  that
most phyla enter the fossil record only after the Cambrian, including both important animal phyla (such as
nematodes) and the principal forms of plants (University of California, Museum of Paleontology 2013).
139 E.g., Puolimatka 2009, 302.
140 Morris 1972, 54–55; Grigg 2005; Puolimatka 2010, 141–201, 462–477.
141 Puolimatka 2009, 477; Bergman 2012.
142 Behe 1996, 39–45.
143 Behe 1996; Davis and Kenyon 1993, 144–148.
144 Behe 1996, 69–73; Eirich 2000; DeVowe 2004; Batten 2008. For potential plausible naturally occurring
evolutionary paths to flagellum, see Matzke 2003; Pallen and Matzke 2006.
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complement part of the immune system146. The number of rebuttals from natural sciences is
probably equally large. Detailed refutations of creationist claims have appeared in book and
article formats 147  and in systematic form in Internet sites 148 . Briefly, there are dozens or
hundreds of creationist claims that have been answered. However, the creationist–evolutionist
debate has not shown clear signs of attenuation.
In addition to individual scientists refuting creationism, scientific organizations have
also taken stands against YEC and ID. The National Academy of Sciences (U.S.) issued in 1999 a
comprehensive statement about creationism149.  The report assesses the creationist views on the
origin and diversification of life. Especially regarding YEC, the reports states that “There are no
valid scientific data or calculations to substantiate the belief that Earth was created just a few
thousand years ago” and that “The arguments of creationists are not driven by evidence that
can be observed in the natural world”. The authors conclude that “Creationism, intelligent
design, and other claims of supernatural intervention in the origin of life or species are not
science because they are not testable by the methods of science”. The Center for Inquiry issued a
position paper on the ID movement and concluded that “There is no legitimate scientific debate
between ID and evolution, and there is no controversy within the scientific community
concerning the status of evolutionary theory”150.
Although a large part of the scientific rebuttals consists of answering specific scientific
issues brought forth by creationists, many scientists have also entered the debate concerning the
alleged immoral consequences of evolutionary theory. To summarize, several YEC and ID/OEC
authors have repeatedly linked evolutionary theory to, for instance, Nazism, Stalinism,
eugenics, abortions, mass murders and genocide 151 . In addition, individual scientists are
targeted to character assassination with accusations of forgery (Haeckel) 152 , incompetence,
racism, etc. (Darwin)153.
2.3.4 Creationism and philosophy of science
The understanding of causalities can be seen as one of the hallmarks of science154. Usually both
YEC and ID present their theories as if there was empirical evidence for them155. Scientific
theories should be susceptible to critical testing. According to Kirk Fitzhugh156,  the  possible
proof for ID (and YEC) should be based on assessing whether the evidence presented is
145 Behe 1996, 81–97. Refuted by, e.g., Robinson et al. 1969, who demonstrated that existing animals (whales)
lack components that Behe considers absolutely pivotal for the clotting system to function.
146 Behe 1996, 131–139. For counter-evidence against IC of the clotting system, see Nonaka et al. 1999.
147 Young 1985.
148 E.g., Isaak 2006; Sober 2007; Boudry and Leuridan 2011.
149 Steering Committee on Science and Creationism 1999.
150 Forrest 2007.
151  Morris 1972, 1974; Reinikainen 1991; Johnson 1993, 1995; Harris and Calvert 2003; Sarfati 2007;
Puolimatka 2009, 2010; Reinikainen 2011, 2013c.
152 Luskin 2009.
153 Bergman 2004, 2005; Brace 2006.
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appropriate to warrant “any ID theory as amenable to scientific scrutiny in the manner to which
theories in evolutionary biology have been subjected”. Regarding testability, Fitzhugh claims
that the IC concept is one that “confuses the testing of explanatory hypotheses with the testing
of theories”. Basically, ID theory claims that there is an intelligent agent that has characteristic
behavior, inducing novel characters in life forms. However, this claim requires a more general
theory about intelligent agents that have causal powers on biological entities. Whereas ID
proponents  claim  that  the  existence  of  such  agents  has  been  proven  by  observation  of
biochemistry, several authors disagree, because the claim would have to be independently
validated. The suggestions of Behe157 and Dembski158 to unravel design are thus used to identify
intelligent behavior but are not designed to unravel any existence of intelligent agents capable
of this.  In order to achieve this,  ID would have to be able to set up testing to demonstrate the
presence of an intelligent agent in natural or experimental conditions159. One possible scenario
would be to observe special creation in a test site approved by evolutionists and ID
proponents160.
ID  also  lacks  unification.  According  to  Boudry  and  Leuridan,  this  could  be
accomplished  by  the  accommodation  of  previously  known  observations  (a  strategy  used  by
YEC and ID) or by predicting new observations161. By accommodation, this could be achieved
by placing natural phenomena under a simple and clearly stated intention of the designer.
Furthermore, if such explanations were clearly superior to those provided by natural sciences
and if they could provide valid predictions, unification might ultimately appear162. In summary,
Boudry and Leuridan commented that the ID theorists should continue to present auxiliary
hypotheses about the intentions and attributes of the designer, but that these assumptions
should be “unifying and not just tailored to individual observations (which they typically are)”
[original emphasis]. These auxiliary hypotheses would be especially important when discussing
imperfections in nature163. These phenomena are often dismissed by ID proponents by referring
to  unknown  motives  of  the  alleged  designer.  According  to  Näreaho,  this  is  not  a  satisfactory
answer: when the design hypothesis meets an obstacle the answer is in unknown motives,
which makes the hypothesis useless as a research program.
In  addition,  the  philosophical  basis  of  ID  (and  YEC)  based  on  the  design  argument
rests nowadays heavily on the “fine-tuning argument“—a claim that physical laws of the
known  universe  are  fine-tuned  to  permit  organic  life  as  we  know  it164.  This  has  been  rejected
based on three principles. i) The argument rests on probability. It claims that the present set of
natural  laws  was  too  improbable  to  come  into  existence  without  a  designer.  However,  David
157 Behe 1996.
158 Dembski 1998.
159 Fitzhugh 2010.
160 Nieminen 2012.
161 Boudry  and  Leuridan  2011.  In  evolutionary  theory,  for  instance,  the  similarities  between  whale  fossils
and artiodactyls enable the prediction that their DNA should also indicate similar patterns of descent.
162 Boudry  and  Leuridan  2011.  The  authors  suggest  a  breed  of  beetles  that  would  contain  verses  of  the
Hebrew Bible on their carapace with some gaps in the text. If this occurred, ID could predict what the
missing texts would contain (based on the Bible) and there would be some undiscovered beetles with these
missing fragments. In addition, the phenomenon would be very difficult to explain based on natural
sciences.
163 Näreaho 2010, 64–110.
164 Deming 2008; McGrath 2010, 111–126.
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Deming165 points out that the concept of probability only has any meaning when discussing
repeating occurrences and that it is intellectually fallacious to assign probability values to
unique events. Multiple universes (ƿ repeating occurrences) can be discussed speculatively but
there  is  as  yet  no  observational  evidence  for  them.  In  addition,  the  alleged  probabilities  have
been disputed and there are calculations showing that the origin of life is within the boundaries
suggested by the fine-tuning argument theorists166. ii)  It  is  also  as  yet  impossible  to  know
whether the universe was designed to contain life, or whether life just evolved in the universe.
iii) The anthropic principle states that it is a tautology “that observers will observe cosmos that
allows  for  their  existence“.  Altogether,  the  issue  of  fine-tuning  remains  controversial  and  it
seems that based on different worldviews and preconceptions, one can accept the fine-tuning
argument and its criticism either as being consistent with theism and trinitarianism167 or with
the secular worldview168.
The use of probabilities as proof for the existence of a “designer” has also been heavily
criticized. For instance, Behe has claimed that some biochemical novelties require two mutations
to occur and he calculated the probability of such an occurrence to be infinitesimally small169.
However, there is no evidence that this should be the case. There is no obstacle to believing that
the mutations could not occur one after another, especially if the first mutation is neutral170. This
is also scientifically problematic, as ID proponents basically state that some natural phenomena
are not only unexplained at present but that they are totally inexplicable171. In addition, the ID
and YEC calculations on probability appear to assume that only a single genomic constitution is
capable of producing the “desired” outcome172. However, we know that there are thousands or
millions of forms of known proteins with subtle differences in their respective DNA sequences,
not only between species but also between individuals. For example, there are between seven
and eight billion current genomes that can all produce a functional human being and we have
no  reason  to  assume  that  the  number  of  other  genomes  also  capable  of  producing  humans
would not be higher. As it is virtually impossible to assess all these different but equally
functional forms of DNA and protein—different structures but the same functions—the
calculations of probabilities regarding the existence of these molecules become essentially
meaningless173. The same impossibility of calculating probabilities in any reasonable manner has
also been the target of criticism regarding the works of Dembski174.
The  actual  background  of  creationist  beliefs  has  been  assessed  by  philosophers  of
science and by psychologists. As creationism is regarded to be pseudoscience by natural
scientists175,  there  have  been  attempts  to  assess  whether  the  creationist  worldview  is  at  all
165 Deming 2008.
166 Carrier 2004a.
167 McGrath 2010, 120.
168 Deming 2008.
169 Behe 2007, 59.
170 Durrett and Schmidt 2008, 2009.
171 Crouch et al. 2006.
172 See also below Järnefelt 2007 for teleo-intentional thinking.
173 Essentially,  ID proponents  should not  simply  calculate  the  probability  of  a  specific  DNA sequence  (for,
e.g.,  hemoglobin) being formed by chance. They should calculate the probability of “any molecule, protein
or other, that can aid an organism to transport oxygen” being formed by chance.
174 Fitelson et al. 1999; Deming 2008.
175 Shermer 2011.
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rational. Järnefelt176 assessed the thinking patterns of ID proponents based on the “Kitzmiller
case”177. She observed that the ID theory depended highly on essentialism. “An organism that is
meant  to  be  of  one  form  cannot  enable  the  development  of  another  kind  of  organisms.”  This
would mean that an organism would have a basic essential form (such as a dog) and it would be
able to change only within the boundaries of this form. This type of thinking also appears to be
present in YEC theory concerning “created kinds”, as explained above. In addition, ID
proponents appear to have accepted that plausible evolutionary paths have been proposed, for
example,  for the evolution of flagellum but they dismiss this,  as the intermediate forms would
not have functioned as flagella but would have divergent functions178.  This is a form of teleo-
intentional reasoning: an organism or a subcellular structure would have to serve its assigned
function,  which  can  be  true  of  human  artifacts  but  there  is  no  reason  that  it  should  be
automatically applied to biological systems179.
While these data would indicate that creationism is irrational, it has also been
suggested  that  at  its  basal  level  creationism  is  actually  not  at  all  about  natural  sciences  as
understood  by  scientists,  but  that  it  could  be  a para-science:  a  social  movement  of  amateur
scientists and philosophers who as persons are rational but whose claims—the actual product of
the thinking processes—are nevertheless unreasonable180. It has been difficult for creationists to
design experiments, they have not predicted new findings and it has been claimed that
creationism would not be falsifiable181. Instead of influencing scientific knowledge by taking
part in research and/or professional debates, creationists try to alter the content of textbooks,
curricula, etc., by legal actions and/or piecemeal criticism of selected data. Regarding
creationism, John S. Wilkins proposed the concept of bounded rationality182. This involves
choices by an individual about the proper social norms to follow, not rational choices about how
to interpret the natural world. Wilkins suggests that this type of rationality is not restricted to
the  social  world  but  aspects  of  it  can  saturate  education  and  science.  For  example,  it  is  not
uncommon  to  observe  false  data  being  transmitted  from  one  textbook  to  another  if  it  is
supported by authoritative persons or institutions. Furthermore, the learning experience during
childhood and education is influenced by this bounded rationality. These factors create
commitments that influence the outcome of learning. Depending on the commitments, the
outcome  can  be—in  the  context  of  the  present  study—a  creationist  worldview  or  a  view  that
accommodates evolutionary theory. Both are rational but represent different types of rationality.
According to Wilkins,  this would make it  very unlikely to argue committed creationists out of
their beliefs by presenting scientific rebuttals of high quality. As a community, creationists
would “be unwilling to endanger their epistemic choices, particularly when they have made an
entire scheme out of them”183. This also leads to the situation in which creationist research
176 Järnefelt 2007, 40–43.
177 See below for details of the court case.
178 Järnefelt 2007, 75.
179 Järnefelt 2007, 71.
180  Cavanaugh 1985. See also Shermer 2002 for discussion on the causes of popularity regarding
pseudoscientific claims.
181 Raoult 2008.
182 Wilkins 2011.
183 This statement is, however, not necessarily very well substantiated and could in fact be a form of
the ”poisoning the well” fallacy (see below for details).
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cannot  be  considered  to  be  actual  science,  as  it  conjures  a  supernatural  entity  as  a
requirement184.  Especially  ID could  be  considered  as  a  research  program that  is  very  different
from scientific research regarding both its premises and outcomes.
2.3.5 Creationism and natural theology
The  concept  of  natural  theology  is  central  when  discussing  creationism,  as  some  forms  of
natural theology attempt to prove God’s existence by observing His works, e.g., the natural
world as creation. However, the concept is not well-defined or demarcated, leading to confusion
when discussing natural theology 185 .  This  is  not  restricted  to  Christian  theology,  and
Pannenberg links its origins with Stoicism. Initially,  natural theology did not attempt to prove
the existence of God, as a supernatural origin of the material world was taken for granted186.
However, eventually arguments from nature came to be associated with philosophical attempts
to  prove  God’s  existence.  In  the  scope  of  the  present  study,  the  most  relevant  cases  of  natural
theology are those that utilize scientific data as source material for apologetics attempting to
prove God’s existence based on the findings of natural sciences.
Regarding  these  attempts  to  prove  the  existence  of  a  deity,  Augustine  of  Hippo  not
only speculated on the rationes seminales and the subsequent “evolution” of innate created
potentials of animals and plants, but he also strictly opposed the habit of Christians of “talking
non-sense on these topics”187.  Karl  Barth  opposed natural  theology  and in  principle  denied  all
knowledge of God apart from God’s own revelation 188  but, according to McGrath, this
opposition was specifically targeted at the form of natural theology that attempts to
“demonstrate the existence and determine the character of God without recourse to divine
revelation”189. The Vatican does not discuss the issue of natural theology as directly in its official
documents. However, the Catechism of the Catholic Church states as follows: “God, who
creates and conserves all things by his Word, provides men with constant evidence of himself in
created realities”190. This can be interpreted in the manner that the “created realities” could
include evidence from the material world. However, these potential aspects of revelation could
be taken as secondary, as the Holy See explicitly refers to revelation in history and Scripture as
follows: “God has revealed himself to man by gradually communicating his own mystery in
deeds and in words“191. Recently, Andrew Moore criticized the form of natural theology that
has relevance in the present study (finding evidence for God in natural sciences). He stated that
Christians should not be “under an obligation to show that their beliefs are justified in the terms
set by the dominant social context” and that beliefs would not need to be legitimized by the way
of natural sciences192. However, Joshua Moritz writes that “the theory of common ancestry and
the evolution of all  life is as scientifically certain as any given theory… science,  as such, is not
184 Näreaho 2010, 103–110.
185 Pannenberg 2004a, 76.
186 Pannenberg 2004a, 78.
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(and never has been) in the business of making unalterable pronouncements about the nature of
reality”193.
McGrath has proposed—in contrast to the apologetic form—a novel approach to
natural theology194. In his concept, nature can be “seen” in a “specifically Christian manner”.
The attempt to demonstrate the existence of God via observation of nature is rejected. Instead,
Christian faith can be “a tool of making sense” of scientific observations. The framework for this
would be the triad of “truth, beauty, and goodness”. In a similar manner, Moritz did not
dismiss natural sciences but stated that “God is at work in every detail of this process
[development  of  life  and  ontogeny  of  individual  humans]”195. An example of an independent
use  of  this  approach  is  that  of  Karl  E.  Peters  when  he  pondered  the  modern  concepts  of
cosmology196. “Each individual is a particular stream of energy, matter, and life that flowed out
of the original inflation called the Big Bang. Each of us is 14 billion years old—all human beings.
Each of us is embedded in the universe and in her or his own unique way embodies the
universe. Each is a special ‘child’ of the universe.” In the theology of Peters, the traditional
concepts of systematic theology become intertwined and accommodated to scientific data:
“…organized religion is one of many activities that can enable salvation”197. These modern
interpretations of natural theology have dispersed far from the (creationist) apologetic
interpretation, in which nature is studied with “an expectation that it will offer ‘proof’ of the
existence of God” 198. Other modern theologians have attempted to reconcile the concept of
evolution with that of theism and salvation by referring to original sin as “a universal human
condition” instead of a historical act, and salvation as “fulfillment” of human life, also in culture
and biology199.
2.3.6 Creationism and evolutionary theory in the court
The creationist–evolutionist debate is not restricted to the scientific arena or public discussion.
In the U.S., there have been several court decisions regarding the teaching of evolution vs.
creation in public schools200.  Before  1968,  it  was  a  question  of  trying  to  keep  evolution  from
being taught. As a result of the “Scopes trial” in Tennessee in 1925, the science teacher John
Scopes was forbidden to teach evolution201.  In  consequence,  it  was de facto a  crime  to  teach
evolutionary theory for more than four decades in the USA. This changed after the Epperson vs.
Arkansas trial202: the U.S. Supreme Court decided in 1968 that it was unconstitutional to prohibit
193 Moritz 2011.
194 McGrath 2010, 28–34.
195 Moritz 2013.
196 Peters 2012.
197 Peters 2012: ”Salvation may involve preventing evil by saving an individual, group, society, or even the
planet from being disrupted, impaired, or destroyed. It can also be rescuing and restoring individuals and
communities to wellbeing and well-functioning—healing after being disrupted or impaired. And it may also
include maintaining individuals and communities in the restored dynamic harmony.”
198 McGrath 2010, 34.
199 Lancaster 2005.
200 Reviewed in Forrest 2007.
201 Moore 2000; Linder 2008; University of Minnesota Law Library 2013.
202 U.S. Supreme Court Center 1968.
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the teaching of evolution in Arkansas and that the curriculum could not be altered according to
religious beliefs. In 1982, again in Arkansas, creationists attempted no longer to ban the teaching
of evolution but to have “creation science” included in the curriculum alongside evolutionary
theory. In the case McLean v. Arkansas Board of Education203,  it  was  ruled  that  this  would  be
unconstitutional.
In 1987, the court case Edwards v. Aguillard204 was caused by an earlier decision by the
state of Louisiana to have “balanced treatment of creation-science and evolution-science in
public school instruction”. The U.S. Supreme Court prohibited the teaching of creationism in
public school science classes. This is now considered the “legal standard” for creationism cases
in courts205.
Finally in 2005, ID entered the court in the Kitzmiller et al. v. Dover Area School
District case206. This time, the local School District Board required that students should know
“gaps/problems in  Darwin’s  Theory  and other  theories  of  evolution  including,  but  not  limited
to, intelligent design.”207 Furthermore, an ID textbook, Of pandas and people208,  was  to  be  made
available for 9th grade students. In the ruling, ID was considered unscientific and not in this
respect different from creationism and religion.
Although it  must be emphasized that the evidence for or against a scientific theory is
not determined by a legal authority209, especially the Kitzmiller trial included several scientific
experts on both sides of the debate. At present there is, thus, a strong scientific and legal case in
the U.S. against the different types of creationism regarding their plausibility to explain the
emergence, age and diversification of life on the earth.
2.4 ARGUMENTATION AND FALLACIES
In argumentation theory, fallacies are ”violations of rules for critical discussion”210. In a debate,
it is possible only to point out the fallacies of the opponent as an academic exercise, which can
take the form of quibbling if the significance of fallacies is not acknowledged. In fact, it has been
argued that fallacies are not only “improper substitutes for arguments” but that a fallacy is also
“a procedure used for the fixation of beliefs that has an unacceptably high tendency to generate
false or unfounded beliefs…” In addition to theoretical consequences of fallacies for the
generation of beliefs, recent empirical data also show that incivil discussion can polarize public
views on an issue and affect the acceptance of contentious scientific issues, such as evolution or
climate change211. In the context of the present study, this means that if the arguments for or
against evolution are justified with fallacies, the actual content of a claim can be judged based
203 McLean v. Arkansas documentation project 2005. The ruling by judge Overton is famous as it states that
“creation  science”  is  religion,  not  science  (Forrest  2007).  This  verdict  has  been  heavily  criticized  by  the
creationist communities, e.g., by Laudan 1983 and Johnson 1993 (80–89).
204 U.S. Supreme Court Center 1987.
205 Forrest 2007.
206 National Center for Science Education 2008.
207 Forrest 2007.
208 Davis and Kenyon 1993. The book is source material for the present study.
209 This would be an ”appeal to authority” fallacy, see below for details.
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on the fallacy and not only on the evidence. This is especially important regarding an audience
with existing biases, as fallacies can significantly affect the audience’s evaluation212.
Fallacies can be classified with a complex taxonomy including formal and informal
fallacies and their subdivisions213. For the scope of the present work, however, the taxonomical
classification  of  fallacies  was  kept  to  a  minimum,  as  the  main  goal  was  not  to  assess
argumentation theory and the formal exposition of fallacies but to use the analysis of fallacies in
a practical manner to assess the significance of argumentation in the creationism–evolution
debate. This is similar to studies investigating the utilization of fallacies in, e.g., political
decision-making214. The most relevant fallacies for the present project can be briefly presented as
follows:
Ad hominem fallacies attack the opponent’s character or circumstances instead of the
actual  issue  or  scientific  evidence.  This  is  used  to  raise  suspicions  about  the  opponent’s
credibility and, thus, about the opponent’s opinions on the actual issue 215 . Ad hominem is
considered quite effective even in cases when it is exposed and addressed216. The direct form of
ad hominem uses  character  issues  to  disqualify  the  opponent.  Typical  examples  include
accusations of racism, mental imbalance, dishonesty, lack of formal education and alleged
connections to political or religious (or atheistic) affiliations. Tu quoque disqualifies and creates
suspicions on the motives of the opponent by referring to “inconsistencies in the other party’s
current position and his former practices”217. For instance, the arguer can make an appeal to
former statements of the opponent and accuse the opponent of contradictions. Poisoning the well
fallacy is a form of ad hominem that involves a tactic “to silence an opponent violating her right
to put forward argument” based on the accusation that the opponent cannot help being
opposed to the issue218. This can be an effective way of “discrediting whatever the source has to
say  in  the  future”.  This  strategy  commonly  occurs,  for  instance,  in  referrals  to  the  opponent’s
sex, when a person is judged unqualified to comment on the issue of motherhood as a man or
when  a  childless  politician  is  considered  unsuitable  to  assess  the  effects  of  an  economical
decision on families with children.
Appeals to authority are fallacies that emphasize the person who presents an argument
instead of the content of the claim219. Briefly, the fallacy states that an argument ”is right because
an authority says it is right”220 .  The  authorities  can  be  experts  on  the  issue  or  represent
authoritative power. Appeals to court decisions, famous historical figures and politicians as well
as religious leaders are typical appeals to authority. In addition, the presenter of the argument
can refer to personal qualifications, academic degrees, experience, etc. as authoritative221 .
212 Yap 2013.
213 Curtis 2001.
214 Sahlane 2012.
215 van Eemeren and Grootendorst 1992; Yap 2013.
216 Yap 2013.
217 van Eemeren and Grootendorst 1992; Sahlane 2012; see also Scriven 1987. Scriven also links ad hominem to
statistical fallacies, when an opponent refutes an argument by referring to track record indicators, e.g., by
claiming  that  the  arguer  has  not  produced  work  of  high  quality  in  the  past  and,  thus,  the  present  work
should be dismissed.
218 Walton 2006.
219 Jovi²° 2004.
220 van Eemeren and Grootendorst 1992; Goodwin 1998.
221 For instance, it is quite typical in debates about the conversion therapies of sexual minorities to appeal to
books or testimonials of alleged conversions to the general sexual norm instead of actual scientific results
(e.g., Rautkoski 2012).
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Appeals to unknown authorities can also be common, taking the form of appeals to popularity (ad
populum). This can be realized by quoting numbers or proportions of the population that believe,
for instance, in special creation, as a proof against evolution222.
Taxonomically related to the ad hominem fallacies are the guilt by association and appeal
to consequences (ad consequentiam) fallacies223. The ad consequentiam argument attempts to reject a
claim because of its alleged undesired consequences, such as claiming that same-sex marriage
would cause break-up of families or loss of traditional values. The guilt by association fallacy
links the opponent’s view to distasteful or evil phenomena instead of concentrating on the issue
and  its  evidence.  Very  typically,  a  viewpoint  is  associated  with  Nazism,  communism,
fundamentalism, inquisition or Stalinism224. Appeals to consequences also give rise to appeals to
fear or force (ad baculum), where the opponent is threatened with sanctions225.
The slippery slope fallacy is very common in religious debates. In this fallacy, an action
is claimed to initiate consecutive steps that ultimately lead inevitably to disastrous results226. In
order to maintain that the slippery slope argument is not fallacious, the presenter would have to
be able to present logical causal relationships between all steps of the argument. However,
regarding natural sciences, an undesirable outcome (such as eugenics) may emerge from
applying  a  theory  to  other  aspects  of  life,  but  this  still  does  not  disprove  the  theory.  In  these
cases, even a potentially valid slippery slope becomes an ad consequentiam fallacy.
Appeal to ignorance (ad ignorantiam)  is  an  argument  based  on  lack  of  evidence  for  or
against a particular claim227. This is related to the fallacy of many questions or loaded questions
or lists of unresolved issues that are taken as an argument for the reasoner’s claim. Although a
question is not an argument to begin with, the fallacy of many (or loaded) questions can be used
as a strategy to introduce opinions without stating them explicitly. One form of the appeal to
ignorance is the argument from incredulity,  where  an  argument  is  dismissed  based  on  the
personal disbelief of the opponent228.  In  this  context  it  is  also  suitable  to  mention ad nauseam,
where an argument is repeated without presenting additional evidence or viewpoints; ad
ridiculum, associating an argument to ridicule or subjecting it to mockery instead of considering
evidence; and ad misericordiam, appealing to pity as an argument for one’s position229.
False dilemmas are arguments in which a complex issue is simplified into few (usually
two) choices and the reasoner then implies that a choice should be made between these
222 A common example in religious discussion about female ordination is to appeal to the majority of
Christian denominations in the world having only male ordination (e.g., Marjokorpi 2012).
223 van Eemeren and Grootendorst 1992; Godin 1999; Curtis 2001.
224 This occurs commonly in health issues, where proponents of vegetarianism, avoidance of animal fats or
abstinence are associated with “terrorists” or “fascists” instead of considering the actual evidence of
potential health benefits or risks (e.g., Vartiainen 1997).
225 van Eemeren and Grootendorst 1992; Woods 1998. This is very common in religious discussion, e.g.,
when a person is threatened with supernatural punishment if he clings to allegedly false doctrines, and in
several texts, e.g.:  “…taking vengeance  on them that  know not  God,  and that  obey not  the  gospel  of  our
Lord Jesus Christ: Who shall be punished with everlasting destruction…” (2 Tess. 1:8–9).
226 van Eemeren and Grootendorst 1992; Woods 2000. Typically, it is claimed that the acceptance of same-sex
marriage leads first to polygamy, then the acceptance of interbreeding, pederasty and finally marriage with
animals.
227 Walton 1999a; Curtis 2001; Hahn and Oaksford 2007. Debates on sexual orientation are, again, common
examples of this. The lack of definite proof for the genetic or epigenetic nature of homosexuality is taken as
proof of sexual orientation as a choice.
228 Dawkins 1986. When using the argument from incredulity, one often appeals to irrationality, difficulties
in understanding an issue or the reasonability or logical simplicity of the claim one defends.
229 Curtis 2001; Dowden 2010.
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alternatives, although other choices would actually be available230. This fallacy occurs quite
often  when  presenting  a  person  with  a  choice  of  two  alternative  worldviews  (e.g.,  atheism  or
Christianity) among many others that are left unmentioned.
Hasty generalization is a fallacy involving conclusions that are based on limited sources
but taken as universal231. Typically, conclusions are based on skewed source material and there
would be contradictory data that are dismissed or not discussed232. Hasty generalization can
also include ignoring base rates,  where  a  decision  is  based  on  specific  (possibly  rare  or
anomalous) cases while ignoring general data about the issue233.
Equivocation is  a  form  of  the  vernacular  misconception  introduced  in  the  context  of
common misconceptions about evolutionary theory234.  This  is  a  fallacy  of  using  words  in  an
ambiguous manner to create unclarity. A typical example in the context of the present study is
the use of the word “theory”. This word is generally understood by scientists as a well-proven
scientific explanation of natural phenomena, whereas creationists often use it with the meaning
of an explanation that is unproven and rivaled by other hypotheses235. Equivocations can also be
conceptual, in which case, for instance, the concept of “chance” is understood very differently
among creationists and evolutionary proponents.
Previous assessment of potential argumentative fallacies in creationist texts does exist.
However, this often takes the form of recognition and does not proceed to discussing the
context of the fallacy (with or separate from the presentation of scientific claims about creation
or evolution) or the possible influence the fallacy could have on the audience of the creationist–
evolutionist debate. As an example, RationalWiki lists the relevant fallacies that occur in
creationist claims with simple recognition236. In a slightly more obscure manner, the TalkOrigins
archive dismisses the discussion about the alleged connections between evolutionary theory
with racism by stating that the issues are not significant in the concept of evolution237. Although
this  is  true  from  the  scientific  point  of  view,  the  suggestion  by  Yap  of  fallacies  being  able  to
generate false beliefs238 should be taken seriously. In this context, fallacies can become very
relevant in the acceptance or refusal of a claim, while still being irrelevant in the field of natural
sciences. In concert with this suggestion, Stempien and Coleman assessed the presence of
230 Curtis 2001; Dowden 2010; Tomi° 2013. The basic form of this fallacy can be summarized as follows:
“Whoever is not with me is against me”(Matt. 12:30).
231 Walton 1999b.
232 This is also common regarding health issues, including for example alternative medicine. The cases when
patients experience amelioration after visiting an alternative therapist are considered relevant, but other
cases with no effects or deleterious effects are neglected (Lindeman 1998).
233 Curtis (2001) calls this the “base rate fallacy” or “neglecting base rates”: “When one has both generic and
specific information, it might seem reasonable to ignore the general information in favor of the more specific.
This would indeed be the right thing to do if one had to choose only one type of information, but one
should instead use all of the information that one has. There is always some possibility that an observation
or test may be wrong, and the probability that it is wrong is affected by the base rate.” This occurs when, e.g.,
a single anomalous result from a scientific analysis is considered to be very relevant or—alternatively—as a
proof that the method is useless. Ignoring base rates is also a manifestation of experiential thinking
regarding confirmation bias.
234 van Eemeren and Grootendorst 1992; see also Corcoran 1989 for ambiguity.
235 In religious debate, “euthanasia” is often subjected to equivocation. Proponents of euthanasia use the
word in the context of voluntary death assisted by medical doctors; opponents refer to euthanasia in the
context of the Holocaust (also the fallacy of guilt by association or the Hitler card).
236 RationalWiki 2013bc.
237 TalkOrigins archive 2007.
238 Yap 2013.
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persuasive rhetorical devices in creationist debates and particular texts239 . “Name-calling”
(which could be classified as ad hominem) was present with similar frequencies (19.0–20.1%) on
both the evolutionist and creationist sides, but evolutionary proponents utilized more
“explanation” (not fallacious). This was considered to be a reason why evolutionary scientists
were relatively unable to hold the attention of the audience, whereas the creationist strategy
included emotional techniques that were targeted at “common folk”.
2.5 EXPERIENTIAL THINKING
In order to understand how people reach their conclusions,  it  is  crucial to assess the cognitive
processes that lead to decision-making. Experiential thinking is a cognitive process that is
considered evolutionarily old and useful, as it provides answers rapidly in everyday situations,
where it is of importance to interpret and organize information automatically240. Although
highly beneficial, experiential thinking can also create and enforce false beliefs, similar to the
phenomenon observed with fallacies. The phenomenon of experiential thinking contains the
concept of cognitive heuristics241, methods of reasoning in order to make decisions. However,
this use of heuristics can cause errors of judgment leading to erroneous conclusions regarding,
e.g., the efficacy of a medical treatment242.  This  can  be  caused by  sub-phenomena of  cognitive
heuristics: confirmation bias and pseudodiagnostics243. These two manifestations of experiential
thinking are treated separately in the following list and in the analyses. In addition to this,
emotional assessment of data includes magical beliefs that are clearly related to ideological
commitment244. All this can cause a “tendency to assign moral significance to morally neutral
objects”245. In the analysis, these aspects are expressed as “moral issues”.
Based on existing literature on experiential thinking, its most significant aspects can be
briefly expressed as follows246:
x Experiential thinking prefers concrete information, which is often presented as
personal experience. This can take the form of testimonials, narratives and metaphors.
x Confirmation bias means that a person seeks information that is consistent with his or
her previously existing concepts and beliefs. At the same time, contradictory data are
considered unreliable or simply dismissed. Null information (zero data) is also
239 Stempien and Coleman 1985.
240 Epstein 1994; Lindeman 1998.
241 Sherman and Corty 1984; Marsh et al. 2004.
242 Sherman and Corty 1984.
243 Sherman and Corty 1984; Lindeman 1998: “Cognitive heuristics, like those of confirmation bias and
pseudodiagnostics, also explain why an ineffective medicine or treatment seems to be effective.”
244 Lindeman et al. 2000: “…the strongest relation to magical food and health beliefs were vegetarianism and
ideological commitment to food choice.”
245 Lindeman 1998: “…this kind of assumption reflects dichotomic good-or-bad thinking and a confusion
between physical/health and moral/symbolic accounts, both of which are elements of magical contamination
beliefs.” The moral issues embedded in the magical thinking are given separate classification in the present
study.
246 Doherty et al. 1981; Mitroff 1981; Sherman and Corty 1984; Denes-Raj and Epstein 1994; Epstein 1994;
Lindeman 1998; MacCoun 1998; Nickerson 1998; Pacini and Epstein 1999; Lindeman 2011.
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ignored. In other words, alternative hypotheses or solutions are not considered,
although they would be available.
x When  the  information  used  to  judge  an  outcome  or  reach  a  decision  is  not  actually
relevant to the issue, one resorts to pseudodiagnosticity. This category includes
instances when base rates are ignored 247  and sample size is not taken into
consideration.
x Experiential thinking is characterized by generalization and stereotypical thinking by
holistic, concrete and emotional concepts. This leads to the re-organization of complex
or threatening information into a more easily controllable form.
x Even if  an issue per se is morally neutral, it is given moral (ideological) significance in
experiential thinking. Furthermore, magical beliefs and concepts may also be involved.
x If opinions are based on experiential thinking, they are prone to be very resistant to
change. Logical evidence, contradictory information or zero data do not have much
influence on beliefs based on experiential thinking.
The aspects of experiential thinking are not restricted to everyday decision-making, inexpert
opinions or religiosity. For example, confirmation bias is present in scientific thought248 and can
also provide commitment to one’s hypotheses in the face of opposition249. Still, the testing and
consideration  of  not  only  one’s  own  hypothesis  but  also  alternatives  can  be  regarded  as  a
significant part of scientific thinking.
The above brief presentations of fallacies and experiential thinking reveal similarities
between these phenomena. Both include the tendency towards making generalizations based on
inadequate data (hasty generalization, confirmation bias) and re-organization of complex data
into controllable form (false dilemmas and generalizing, stereotypical thinking). In addition, the
use of personal experience as testimonials is common to both (appeal to authority). The habit of
giving  moral  significance  to  neutral  issues  is  also  obvious  (ad hominem, ad consequentiam and
guilt by association, moral issues in experiential thinking). Taken together, the similarities
between these two procedures of analyzing arguments and thinking patterns could provide a
fruitful approach to assessing texts that are in strong opposition to prevalent scientific (and
theological) data despite detailed, oft-repeated rebuttals providing contradictory evidence.
Regarding the creationist–evolutionist debate, it is possible that both sides fail to concentrate on
the actual scientific issues and utilize emotional experiential thinking instead. This can lead to
general failure of communication and a stalemate that could be evidenced by the continuous re-
appearance of the same creationist arguments for decades. It would be of benefit for scientists,
science educators and ultimately creationists to be able to break this vicious circle of conflict.
247 As  seen  above,  ignoring  base  rates  can  also  be  classified  as  a  fallacy,  but  it  is  also  present  in  the
continuum: confirmation biasė pseudodiagnosticityė ignoring base rates (Doherty et al. 1981) when there
is a “failure to identify and select diagnostically relevant information”, such as placing too much emphasis
on a few diverging values rather than on the majority of reliable results. This is discussed further in the
original articles, e.g., when assessing radiometric dating methods (I–III).
248 Hergovich et al. 2010.
249 Mitroff 1981.
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3 Aims of the Study
3.1 AIMS
As the aspects of creationism directly related to natural sciences have been thoroughly assessed
previously, the present study did not aim to prove the actual claims either true or false. Instead,
based  on  the  widespread  use  of  data  derived  from  natural  sciences  in  YEC,  OEC  and  ID
theories, their emphasis on literal interpretation of the Bible and their apparent resistance to
change regardless of scientific rebuttals, the aim was to conduct a textual analysis of creationist
texts, to assess their argumentation and thinking patterns and, based on this, to evaluate the
effects  of  these  aspects  on  creationist  (YEC  and  ID/OEC)  theology.  To  enable  the  practical
division of the material into separate peer-reviewed scientific papers, the overall goal was
further divided into four consecutive sub-studies with their specific aims as follows:
1. To analyze creationist texts that aim to disprove evolution or prove creation for their
argumentation and argumentative fallacies (I) and to analyze whether the possible
fallacies are presented in a scientific context,  which could affect the reception of these
claims by their audience. In addition, pro-evolutionary texts are analyzed in the same
manner.
2. To  analyze  creationist  and  pro-evolutionary  texts  for  aspects  of  experiential  thinking
and to assess whether the possible experiential thinking patterns can be linked to the
potential fallacies (II).
3. To present a method of analyzing creationist texts for fallacies, experiential thinking
and scientific content in a systematic manner (III).
4. Finally, to assess how the potentially fallacious utilization of scientific data and
experiential thinking affect the theological aspects of creationism, especially the
principal disciplines of systematic theology (IV).
3.2 HYPOTHESES
The hypotheses of the project were formulated as follows:
1. Creationist texts are principally aimed at proving the creationist theory or disproving
evolution. If the scientific content is justified with arguments regarding, e.g., the
character of evolutionary proponents or scientists, alleged consequences of
evolutionary theory or its association with distasteful phenomena, it is expected that
the texts contain fallacious argumentation (I, III).
2. Applying the religious worldview to scientific data brings aspects of experiential
thinking into creationist texts (II–III).
3. It  would  be  of  benefit  for  both  sides  of  the  creationist–evolutionist  debate  to  assess
systematically fallacies and experiential thinking, and not only the scientific aspects of
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creationist writings. With this method the emotional debate on creationism/evolution
could concentrate on the actual science (I–III).
4. Using scientific data to prove religious views without recognition of experiential
thinking can lead to fallacious argumentation and careless theology in YEC and
ID/OEC250 (IV).
250 OEC  has  mostly  been  superseded  by  the  various  forms  of  ID,  for  which  reason  OEC per se was  not
included in the analyses.
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4 Materials and Methods
4.1 SAMPLED TEXTS
4.1.1 Creationist authors
Creationist authors251 of high visibility and/or influence on the creationist theory were selected
for  analysis.  Creationist  texts  in  book  format  were  chosen  to  represent  both  YEC and ID/OEC
and a relatively long time period from the early 1970s to 2013 in order to gain insight into the
possible  changes  of  creationist  theory  over  time.  In  addition  to  English-language  texts,  some
Finnish authors with high local visibility were selected for analysis in order to include a Finnish
perspective  and  to  assess  whether  the  claims  and  argumentative  strategies  of  creationists  are
shared across language barriers.
Henry M. Morris (1918–2006) was a hydraulic engineer who started his career as a
writer in the early 1960s with The Genesis flood (with John Whitcomb)252.  In  this  early  book,  he
used his knowledge of hydraulics to justify the literalness of Noah's flood. Altogether, Morris
wrote  more  than  60  books,  most  of  which  were  opposed  to  evolutionary  theory.  In  the  early
1970s, he wrote his perhaps most influential works: The remarkable birth of planet earth (1972) and
Scientific creationism (1974), which were chosen as the principal sources of analysis regarding
Morris’s work. Morris was a YEC proponent, who believed in the six-day literal creation and
literal global flood. He coined the term “creation science” to describe his method of utilizing
scientific data and alleged discrepancies as proof for creation. Morris’s approach to evolutionary
theory  was  clearly  stated  in  his  own  words:  “The  final  and  conclusive  evidence  against
evolution is the fact that the Bible denies it.”
Pekka Reinikainen (born  1947)  is  a  Finnish  YEC  proponent.  He  is  a  medical  doctor
and has worked both as a practicing physician and as a university teacher. He has written
several books about evolution including the ones chosen for analysis: The forgotten Genesis
(Unohdettu Genesis 1991), Dinosaurs and the enigma of the Bible (Dinosaurukset ja Raamatun
arvoitus 2003), Darwin or intelligent design (Darwin vai älykäs suunnitelma 2011) and, in 2013,
Does God exist? (Onko Jumala olemassa?). Reinikainen has given numerous lectures (with live
audiences and on television) about creationism and evolution and participated in debates. In
addition to his activities in the creationism–evolution debate, Reinikainen has actively criticized
alternative therapies and remedies in book and article format253.
Michael J. Behe (born  1952)  has  a  PhD in  biochemistry  and works  as  a  biochemistry
professor at Lehigh University, Pennsylvania, and as a senior fellow of the Discovery Institute’s
251 I have listed here particular YEC proponents in alphabetical order followed by significant ID/OEC
theorists and various creationist organizations. Finally, oft-cited pro-evolutionary Internet sites are
introduced.
252 Schudel 2006.
253 Reinikainen 2013d, Wikipedia 2013.
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Center for Science and Culture254. Behe is considered one of the most influential ID proponents
and  theorists.  In  his  1996  book Darwin's black box: The biochemical challenge to evolution, Behe
introduced  the  concept  of  IC.  In  its  original  form  the  IC  concept  signifies  that  complex
molecular structures or cascades could not have evolved naturally and if one takes away one
part  of  an  IC  system,  the  whole  system ceases  to  function.  In The edge of evolution (2007), Behe
attempted to calculate statistical odds for the possibility of mutations appearing at a rate that
would  be  feasible  for  biological  evolution.  Although  Behe  is  a  tenuous  ID  proponent,  he  has
refused to speculate on the identity of the “designer”255.
Phillip E. Johnson (born 1940) is a retired professor in law of the University of
California, Berkeley. Johnson is considered one of the founders of the ID movement and the
phrase "intelligent design" became widely known from his book Darwin on trial (1993). Johnson
opposes methodological naturalism and would like to replace it with “theistic realism”. He is
also known for his “wedge strategy”, an aggressive campaign by the ID movement to introduce
supernatural into the public’s understanding of science256. Johnson himself has described the
strategy as follows257: “Our strategy has been to change the subject a bit, so that we can get the
issue  of  intelligent  design,  which  really  means  the  reality  of  God,  before  the  academic  world
and into the schools.” In addition to Darwin on trial, Johnson’s 1995 book Reason in the balance:
The case against naturalism in science, law & education was analyzed in this work.
Tapio Puolimatka (born 1953) is a Finnish university professor of pedagogics258. He
has PhD degrees in pedagogics and social/political sciences. In addition to his academic career,
Puolimatka has published two locally influential works about evolution that were chosen for
the analysis: Faith, science and evolution (Usko, tiede ja evoluutio 2009259) and A test of openness in
science discussion (Tiedekeskustelun avoimuuskoe 2010). Puolimatka criticizes in these books
especially the “naturalistic demarcation criteria”—the exclusion of supernatural explanations
from natural sciences260 . Although Puolimatka does not explicitly state his relation to the
creationist–evolutionist debate, an analysis of his texts links him most closely with ID/OEC261.
4.1.2 Creationist organizations, journals and other texts
In addition to texts in book format, there are several creationist (both YEC and ID) organizations
that publish creationist material in journals and Internet sites. Answers in Genesis (AiG;
Hebron, Kentucky, established in 1994262; original organization established in Australia in the
1970s) currently has offices in the United Kingdom and the USA263.  AiG had a total revenue of
254 NNDB 2013. Discovery Institute is a U.S. (Seattle) based think tank that promotes ID. The Institute has
participated in several legal campaigns to promote ID in school curricula.
255 Behe 2007.
256 Pennock 2003.
257 Nickson 2004.
258 Puolimatka 2013.
259 The analysis is based on the 2nd edition in 2009.
260 Puolimatka 2009, 2010.
261 Nieminen 2012.
262 Charity Navigator 2013a.
263 www.answersingenesis.org.
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$19,370,417 in 2011264. It represents YEC and its mission is to “relate the relevance of a literal
Genesis to the church and the world today with creativity”. AiG publishes the journals Answers
Research Journal, Answers Magazine and Kids Answers. AiG also maintains the Creation Museum265
(Petersburg, Kentucky) and is in the process of building a “1:1 replica of Noah's ark”. AiG also
has cooperation with a private evangelical university, the Liberty University (Lynchburg,
Virginia)266 with enrollment at 64,096 in 2012–2013267.  The University has an obligatory class of
creation science268 required for all students, including biology majors, and two other courses
related to creation science269.  The  annual  federal  financial  aid  for  the  University  was  $445
million in 2010270.
Creation Ministries International (CMI)  is  a  YEC  organization  that  has  offices  in
Australia, Canada, New Zealand, South Africa, the United Kingdom and the USA. CMI has
mission statements similar to those of AiG and the two organizations share common descent271.
CMI publishes the journals Creation and Journal of Creation 272 . No revenues of the
US/Australian/New Zealand/South African/UK CMI were publicly available at the time of the
writing of this thesis. However, the Canadian branch reported a revenue of CAD 579,542 in
2010273.
Institute for Creation Research274 (ICR) was founded by H.M. Morris in the 1970s and
the organization is one of his legacies to creationism. ICR considers itself to be “a leader in
scientific  research  within  the  context  of  biblical  creation”.  ICR  is  a  YEC  organization  that
concentrates on conducting research on the young age of the earth, including studies on
264 Charity Navigator 2013a.
265 The  museum is  similar  to  museums of  natural  history  in  its  exhibits,  such as  dinosaur  models,  but  the
explanations about the exhibits are Biblical according to the AiG mission and Statement of Faith.
266 AiG 2007b; Ham 2009a.
267 Forbes List 2013.
268 http://www.liberty.edu. The University has a Center for Creation Studies that  organizes  the  classes.  “The
center seeks to equip students to defend their faith in the creation account in Genesis using science, reason
and  the  Scriptures.”  In  addition  to  Liberty  University,  AiG  recommends  54  other  Bible  Institutes,
Universities & Colleges and Seminaries that “have affirmed in writing their personal agreement with AiG’s
statement of faith” (AiG 2013ab). AiG also recommends parents and prospective students to utilize an
“Institution Questionnaire” that helps one “to discern if the institution is truly biblical or not” (Hodge 2013).
The listed institutions include several that give tuition in biology, geology and other natural sciences based
on the YEC doctrine.
269 Liberty University 2012, 5. In this 2012–13 Undergraduate Catalog (Doctrinal position) it is stated: “We
affirm that all things were created by God. Angels were created as ministering agents, though some, under
the leadership of Satan, fell from their sinless state to become agents of evil. The universe was created in six
historical days and is continuously sustained by God; thus it both reflects His glory and reveals His truth.
Human beings were directly created, not evolved, in the very image of God.” Requirements of taking the
creation science classes can be found on pp. 111–112 of the Undergraduate Catalog. On the Forbes List (2013)
of America's top colleges, Liberty University was 636/650 on 1 July 2013.
270 Pareene 2011.
271 AiG is  actually  a  spin-off  of  the  originally  Australian  CMI.  The  separation led to  lengthy financial  and
legal disputes that were settled in 2009. However, the YEC doctrines of both organizations have remained
very similar.
272 Creation is a magazine that is more popularized than the Journal of Creation (formerly Creation ex Nihilo
Technical Journal), which is more "technical" and requires some scientific knowledge on the part of the reader.
273 Open Charity 2013. http://www.opencharity.ca/charity/118878891RR0001.
274 www.icr.com.
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radiometric dating and “flood geology”. ICR publishes the journals Acts & Facts and Days of
Praise as  well  as Impact articles that are published in the Internet275.  ICR  has  published  the
“Principles of Scientific Creationism”, which are quite similar to the Statements of Faith by AiG
and CMI and concentrate on the literal interpretation of Genesis 276 . In addition to the
publications of AiG, CMI and ICR, their Mission statements and Statements of Faith were also
used for analysis to assess the theological implications of the YEC worldview. In 2011, ICR had
an annual revenue of $6,172,280277.
UK Apologetics (UKA)  is  an  organization  founded by  Robin  A.  Brace  in  2001278. The
founder aimed to establish an “internet-based Christian ministry”. The website contains a
subdivision called “Challenging evolution” 279  that concentrates on articles promoting YEC.
Many articles are shared by CMI, which is advertised on the UKA homepage. Similar to the
other analyzed YEC organizations, UKA has issued a Statement of Faith280. The most relevant
passages in the Statement regarding the creationist–evolutionist debate are about the literal
interpretation  of  OT:  “The  Bible,  in  its  original  form,  is  in  its  entirety  the  Word of  God and is
fully reliable in fact and doctrine”. UKA also has original articles (especially by Brace) that were
used as sample material for the present study. No information on the budget or revenue of the
organization was available.
In contrast to YEC organizations, ID proponents have not issued clear statements of
faith. Among influential ID organizations, The Intelligent Design and Evolution Awareness
(IDEA) Center promotes ID theory and publishes online articles mainly authored by Casey
Luskin281. The annual revenue of IDEA was $54,000 in 2012282. Intelligent Design Network Inc.
(IDN) emphasizes its goals as follows: “We promote the scientific evidence of intelligent design
because proper consideration of that evidence is necessary to achieve not only scientific
objectivity but also constitutional neutrality”283.  IDN also publishes online texts mainly written
or  co-authored  by  John  H.  Calvert284.  The  last  reported  annual  revenue  of  IDN  was  $9,700285.
The Discovery Institute (DI) is an ID organization that, in addition to debating scientific issues,
also concentrates on other aspects of society and the debate of religious vs. “materialistic”
culture286.  The most prominent fellows in its Center for Science and Culture are,  in addition to
Behe, e.g., William A. Dembski287 and Richard Weikart288.  In  2010,  the  total  revenue  of  DI  was
$4,323,149289.
275 Especially the Impact articles were used for analysis.
276 ICR 2013.
277 GuideStar 2013.
278 http://www.ukapologetics.net/.
279 UKA 2013a.
280 UKA 2013b.
281 http://www.ideacenter.org/; IDEA 2013a. Luskin has degrees in science and law and he has participated
in both scientific and legal aspects of the creationist–evolutionist debate (IDEA 2013b).
282 FindTheCompany 2013.
283 http://www.intelligentdesignnetwork.org/index.htm.
284 IDN 2013a. Calvert is a lawyer and also has a BA in geology. He was the managing director of Intelligent
Design network in 2013 (IDN 2013b).
285 Faqs.org 2013.
286 http://www.discovery.org/.
287 Dembski is the pioneer of combining information theory to ID with his concept of “specified complexity”
(1998).
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4.1.3 Sampled evolutionist texts
Although the emphasis of the present study was on creationism, selected evolutionist texts were
also analyzed for comparison, regarding the analysis of argumentation, fallacies and
experiential thinking. The major part of evolutionary research is published in peer-reviewed
journals, but several evolutionary proponents have also participated in the creationist–
evolutionist debate in book and article format. These are the articles that mostly contain
rebuttals of particular creationist claims on natural sciences. For this reason, peer-reviewed
scientific papers were not included in the analyses.
The sampled evolutionist texts derive from the 1980s to the present day. In book
format, Willard Young’s Fallacies of creationism (1985)  was  chosen  due  to  its  systematic  way of
assessing most available creationist claims in detail. Other notable evolutionary proponents
were included as selected examples of, e.g., a certain argumentative fallacy.
In addition to books, oft-cited and highly visible evolutionists’ Internet sites refuting
creationism were sampled for analysis. The TalkOrigins archive is  a  “usenet  newsgroup
devoted to the discussion and debate of biological and physical origins”290. The site concentrates
on frequently repeated creationist (YEC and ID) claims about evolutionary theory and provides
rebuttals that represent the mainstream scientific views on the issue. The Panda’s Thumb is  a
similar  newsgroup  and  discussion  forum  that  has  actively  refuted  creationist  claims  with
detailed online articles291. Rebuttals and texts of these organizations were analyzed not for the
actual scientific content but for possible argumentative fallacies and experiential thinking
patterns. In addition, literature searches located other relevant evolutionist texts that were
included in the analyses, such as particular Internet articles, magazine and journal articles, etc.
No information on the budgets or revenues of the organizations was available.
4.2 ANALYSES
4.2.1 Analysis of argumentation and fallacies (I–III)
Argumentation was regarded as fallacious, if the arguments for a writer’s position regarding the
validity of evolutionary theory included appeals to personal characteristics, authority, etc.,
based on the theory of fallacies (I). The writer’s position within the creationist–evolutionist
debate was assessed according to the writer’s statements or opinions and classified as YEC,
ID/OEC or evolutionary proponent. The context of the arguments was also assessed, i.e., it was
analyzed whether the arguments that were considered fallacious (ad hominem,  appeals  to
consequences, false dilemmas, etc.) were presented in the same text (article, journal issue, book)
that also contained material about the scientific aspects of the debate. Arguments were thus
288 Weikart has been active in his writings on the alleged moral consequences of evolutionary theory,
especially in his 2004 book From Darwin to Hitler: Evolutionary ethics, eugenics, and racism in Germany.
289 Charity Navigator 2013b.
290 http://www.talkorigins.org/.
291 http://pandasthumb.org/.
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considered fallacious if they were irrelevant when discussing the actual scientific proof for or
against  evolution.  In  natural  sciences,  support  for  hypotheses  is  ultimately  based  on
observational evidence, statistical procedures and their interpretation. To summarize, the
present analysis of the texts included analyses of individual statements, arguments and their
context. The actual analysis (I, III) included several aspects as follows:
x Source criticism of a “scientific claim” (e.g., all animal forms appeared simultaneously
and clearly separately in the Cambrian explosion292).
x Assessment of whether the claim has been refuted by scientists and whether the
rebuttal is scientifically valid.
x Analysis of whether the claim contains fallacies, i.e., some of the arguments used for
the justification of the claim do not actually provide proof for or against evolution (e.g.,
discussing the character of a scientist)293.
x Analysis and classification of the fallacies.
x Analysis  of  the  context  of  the  fallacy  and assessment  of  whether  it  can  be  relevant  in
the context of creating false beliefs in the audience.
x For comparison, similar analyses were conducted on selected evolutionist claims
against creationism.
The analyses did not attempt to prove creationist or evolutionist theories “true” or “false” but to
assess whether creationists present a valid case against evolution and whether their evidence
material is relevant regarding the falsification of evolutionary theory.
4.2.2 Analysis of experiential thinking and its connections to fallacies (II–III)
The  analysis  of  aspects  of  experiential  thinking  was  based  on  previous  reports  on  the  subject
(reviewed in II). The most discernible aspects of experiential thinking were classified as follows:
x Experiential thinking uses personal experience (the subjects’ own experience or
experiences of others) as the principal tool to assess data. The experience can take the
form of, e.g., testimonials, narratives and metaphors. From the viewpoint of natural
sciences, these are not considered adequate forms of proof for or against a theory.
x Confirmation bias signifies that a person seeks information consistent with existing
beliefs. In contrast, contradictory or null information tends to be disregarded.
x Pseudodiagnostics is present when irrelevant information is presented as pivotal to the
issue (such as disproving evolution).
x Experiential thinking tends to give neutral issues (such as a theory in natural sciences)
moral significance.
x Experiential thinking leads to opinions that are not prone to reassessment but are
highly resistant to change.
292 E.g., Wieland 1994; Puolimatka 2009, 230; Woetzel 2009; Woodmorappe 2009; Reinikainen 2013c.
293 For the use of a similar method of argumentation to justify military intervention see Sahlane 2012.
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The analysis of the selected texts regarding experiential thinking was basically similar to the
analysis  of  argumentation.  It  included  assessment  of  a  claim  and  its  scientific  validity  and
subsequent analysis examining whether the claim was presented with arguments that could
reflect  experiential  thinking.  In  addition,  an  analysis  was  made  of  whether  the  aspects  of
experiential thinking had similarities to the argumentative fallacies. This allowed an assessment
of whether the classification of fallacies and that of experiential thinking could have overlap, i.e.,
whether  the  same argument  could  be  assessed  to  be  both  fallacious  and to  contain  features  of
experiential thinking. Both creationist and pro-evolutionary texts were analyzed in the same
manner.
4.2.3 Constructing a method for systematic analysis of creationist claims (III)
In order to combine the analyses of scientific claims, argumentation and experiential thinking
and their context, selected examples of oft-repeated creationist claims were assessed for article
III. In this case, it was assessed whether the potential features of experiential thinking present in
a single piece of writing could be linked to possible fallacies in the same text. To present the
results  in  a  compact  form,  the  analyses  were  combined  and  presented  in  table  format.  This
yielded a systematic procedure to assess scientific claims regarding evolution or creationism.
4.2.4 Analysis of theological aspects of YEC and ID/OEC (IV)
Basically, the analysis of theological aspects in creationist writings did not differ significantly
from the analyses of fallacies and experiential thinking. The work began by identifying the
arguments against evolution or in favor of creationism. Subsequently, the arguments were
analyzed for explicit theological statements, such as those present in the Statements of Faith of
creationist organizations. In addition, more concealed theological implications were searched
for (e.g., defining the identity of the alleged “designer” in ID). The utilization of scientific results
by creationists was also assessed in the context of its possible ramifications in theology. Finally,
an assessment was made of the possible theological implications of the scientifically fallacious
arguments about evolutionary theory, such as ad hominem.
For the theological analysis, the claims and arguments in creationist texts were
classified under specific topics of systematic theology: God, revelation and bibliology, theodicy,
christology, soteriology, ecclesiology and, to a lesser degree, anthropology, eschatology and
sacraments. The texts were analyzed for the presence of arguments with ramifications to these
topics and the results were presented in table format. The results of the analysis (= creationist
doctrine) were compared to major Christian nominations in order to assess whether the
creationist doctrine is contained within the Christian worldview or whether there are
implications of divergence.
4.2.5 Statistical analyses (I–II)
The prevalences of selected fallacies (I) and aspects of experiential thinking (II) were calculated
by documenting the occurrence of fallacies or experiential thinking aspects in the cited sample
texts. Multiple occurrences within a particular reference were not recorded due to the very large
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differences in text length (e.g., single-page articles vs. books). The texts were classified as YEC,
ID/OEC or pro-evolutionary and the distribution of prevalences was analyzed with the Λ2 test or,
if the test criteria were not met, with the Fisher’s exact test using the SPSS v19.0 program (IBM,
Armonk, NY, USA). It must be emphasized that the texts were not randomly selected but
chosen in order to include the most commonly-occurring creationist claims and their rebuttals.
Thus, the results of the statistical analyses are not necessarily directly applicable to other texts
on  the  creationist–evolutionist  debate.  The  results  are  presented  as  the  percentage  of  texts
within a category (YEC, ID/OEC or pro-evolutionary) that contained at least one occurrence of a
fallacy or an aspect of experiential thinking. The p value <0.05 was considered statistically
significant.
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5 Results and Discussion
5.1 ARGUMENTATION
5.1.1 Fallacies in creationist texts (I)
Fallacious argumentation was very prevalent in the sampled writings. The fallacies with the
highest prevalence (100%) were tu quoque in ID/OEC, appeals to authority (88%) in YEC and ad
hominem and tu quoque (both 56%) in pro-evolutionary texts. The prevalence of direct ad hominem
did  not  differ  between  the  classifications  (YEC,  ID/OEC  or  pro-evolutionary)  but  the
prevalences of the other fallacies were generally lower in the analyzed pro-evolutionary texts
(p<0.05). ID/OEC had a higher prevalence of ad ridiculum compared to the other text types
(p<0.001).
Regarding ad hominem, the principal YEC sources contained several oft-repeated
accusations against evolutionary proponents, especially Darwin. He was portrayed as racist294,
cowardly 295 , sadist 296 , unqualified 297 , mentally instable and possibly psychotic 298 , male
supremacist299 and a result of inbreeding300.  In  the  ID/OEC writings,  these  aspects  were  not  as
visible. Some exceptions to this included more subtle ad hominem arguments, such as referring to
Darwin's education as a “theologian” wishing to live his life as “a rural priest”301 and placing
him in an anachronistic situation by accusing him of not condemning the destruction of
primitive races (also the ex silentio argument)302.
While  living  evolutionary  proponents  were  not  as  directly  attacked,  some  cases  of
direct ad hominem were observed. For example, many scientists and philosophers were accused
of atheism303,  which  would  not  necessarily  be  a  character  fault  in  the  countries  of  Western  or
294 Brace 2006.
295 Brace 2006.
296 Bergman 2005.
297  Brace 2006. Also Puolimatka 2009, 16. “The first-hand research material of Darwin was limited to
evolutionary changes especially in the finches of the Gálapagos Islands.” This is, furthermore, incorrect, as
Darwin personally collected samples of, e.g., South American fossils, birds and beetles (see, e.g., Steinheimer
2004). Evolutionary scientists in general are also portrayed to be dishonest (Morris 2006).
298 Bergman 2004.
299 Bergman 2007.
300 Brace 2006.
301 Puolimatka 2009, 27. For Darwin’s education (including medicine, natural history and botany), see, e.g.,
Ranta 2011, 14–18.
302 Puolimatka 2009, 22. The accusation is anachronistic, as it places a historical figure in the framework of a
modern concept of preserving primitive cultures. In addition, Darwin showed clear sympathy for, e.g., the
demise of Australian aborigines and the New Zealand Maori (Darwin 1839, 322) and condemned the U.S.
slavery much more harshly than most of his contemporaries (Darwin 1861). While both the accusations and
the defense are obviously irrelevant to the actual scientific evidence for evolution, the habit of choosing only
one-sided arguments on Darwin's character can be quite revealing when considering experiential thinking,
especially the confirmation bias.
303 Johnson 1995, 91.
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Northern  Europe,  but  among  the  creationist  audience  there  can  be  unfavorable  opinions  of
atheists304 and, thus, this can also be classified as ad hominem. In addition to this, scientists whose
material had been used to promote creationism had raised arguments against this type of re-
interpretation of their data. These persons were criticized for dishonesty or for yielding to the
consensus opinion of the majority of natural scientists305.
The tu quoque also  occurred  frequently.  Here  the  opponent  (in  this  case  the
evolutionist)  is  judged  erroneous  based  on  his/her  past  writings  or  actions306.  This  type  of
argument occurred repeatedly in the sample material in the form of quotes of evolutionists
claiming problems in evolutionary theory or alleged affirmations of evolutionary theory
collapsing. In a similar manner,  evolutionary theory was often presented as religion instead of
being based on evidence307.  A  quote  that  occurred  very  often  was  that  of  Stephen  Jay  Gould:
“The extreme rarity of transitional forms in the fossil record persists as the trade secret of
paleontology” 308 .  Another  often  occurring  citation  was  that  of  Niles  Eldredge:  “We
paleontologists have said that the history of life supports that interpretation [gradual change],
all the while really knowing that it does not”309.
Still another subtype of ad hominem is the poisoning the well fallacy, which, according
to Douglas Walton, is very significant, as it violates the future right of the opponent to present
argument  on  the  issue310.  Thus,  it  is  “a  way  of  discrediting  whatever  the  source  says  in  the
future”. In the sample material, poisoning the well was observed when creationists (both YEC
and ID/OEC) dismissed the rebuttal of creationist claims by stating that scientists would not
consider supernatural explanations in any case311.  Thus,  it  was  implied  that  it  is  not  evidence,
but the naturalistic worldview that prevents scientists from accepting the creationist argument.
Also related to the ad hominem are appeals to authority. In the sample material, those in favor of
creation or opposed to evolution were often mentioned with authoritative merits312. Appeals to
authority can also take the form of referring to unknown authorities (scientists) who are
allegedly in doubt about evolution313.  The  appeal  to  unknown  authorities  was  also  combined
with the appeal to consequences, for instance, by Jerry Bergman: “Numerous scientists have
noted that one result of the general acceptance of Darwinism was the acceptance of the belief
304 Zuckerman 2009.
305 An example  is  the  case  of  Mary Schweitzer  and ”dino blood” (e.g., Wieland 1997). Instead of “blood”,
Schweitzer et al. (1997, 2005) discovered some remnants of soft tissues after demineralization of fossils, and
fragments of heme, a substructure of hemoglobin (see also Schweitzer and Staedter 1997). Schweitzer has
openly criticized the use of her findings as proof for YEC theories (Fields 2006). This has led to accusing her
of not being “a true evangelical Christian” (Catchpoole and Sarfati 2006) and of dishonesty under peer
pressure (Reinikainen 2003, 117). The creationist interpretations have also been heavily criticized by
evangelicals (Moore 2011a–c).
306 Sahlane 2012.
307 Morris 2001.
308 Johnson 1993, 43; DeMar 2002; Puolimatka 2009, 419–422.
309 Eldredge 1985, 144. Puolimatka (2009, 419–422) quotes Eldredge without accurate references. For the
uncited quotes and emerging creationist canon, see below.
310 Walton 2006.
311 E.g., Harris and Calvert 2003; Leisola 2012.
312 This can take the form of introducing the persons quoted as ”Nobel-prize winners” (Reinikainen 2011, 81)
or introducing well-known historical scientists as proponents for Christianity and creationism (Morris 1982;
Kay 2006; Puolimatka 2009, 368–369).
313 Morris 1972, iv; Davis and Kenyon 1993; Luskin and Gage 2008.
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that  humans  ‘are  accidental...’  and  humans  are  not  ‘the  raison  d'être  of  the  universe’  as  all
theistic religions teach... ”314 [leading to life having allegedly no purpose].
Character assassination of evolutionary theory was analogous to the ad hominem claims
against Darwin’s character. These ad consequentiam and guilt by association fallacies were very
common  in  both  YEC  and  ID/OEC  texts  of  the  sample  material.  Most  often,  these  arguments
associated (the acceptance of) evolutionary theory to Nazism, Stalinism, mass murders,
eugenics, abortions, immorality, etc.315 Such arguments can be regarded as fallacious when
considering the scientific merit of evolutionary theory (or the creationist theories), as it is the
actual evidence that determines the validity of a theory. In some cases, this took the form of
slippery slope arguments that associated evolutionary theory via allegedly logical steps to
eugenics and genocide316. Criticism against the use of the guilt by association fallacy was refuted
by the ID/OEC supporter Puolimatka317, who argued in favor of associating evolutionary theory
with Hitler as follows: “Those who present this type of critique would not certainly want to say
that it would not be rational to study the factors that participated in taking Hitler and the
national  socialist  Germany to  atrocities”.  This  is  a  valid  argument  when assessing  the  reasons
behind historical events, including genocide. However, if the issue is associated with discussing
the validity of evolutionary theory (as interposed in the same book),  it  becomes a fallacy318. In
addition, it has been argued that the character of a respondent (such as using character
witnesses in a court of law) would be important when assessing the reliability of a witness319. It
is, thus, possible to suggest that a similar approach would not be fallacious when applied to the
case of proving or disproving evolution. Johnson does, in fact, use this type of narrative320 in his
book Darwin on trial.  However,  even  in  the  context  of  a  court  case,  the  character  of  Darwin  or
the possibility of evolutionary theory being used as rationalization for atrocities is irrelevant
when assessing whether there is ample proof for evolution. Thus, this potential defense fails
and the ad hominem, ad consequentiam, etc. remain fallacious in the scientific context321.
314 Bergman 2001.
315 Several examples are listed above. The claim is also poorly supported, as alternative hypotheses for the
rise  of  totalitarianism  exist.  For  instance,  Stalin  (1907)  condemned  Darwinism  (as  it  did  not  endorse
revolution) and Hitler (1936, 70) rationalized his ideas by appealing to divine authority: “So glaube ich
heute im Sinne des allmächtigen Schöpfers zu handeln: indem ich mich des Juden erwehre, kämpfe ich für
das Werk des Herrn.” See below for confirmation bias as an aspect of experiential thinking that dismisses or
ignores alternative hypotheses. In addition, evolutionary theory is considered “depressing” (Nickson 2004)
and an obstacle to fulfillment of life (Puolimatka 2010).
316 Bergman 2005; Brace 2006; Puolimatka 2009, 477.
317 Puolimatka 2010, 469.
318 It would be interesting to ponder whether the recognition of the invalidity of the Hitler card regarding
proofs for or against evolutionary theory by the creationist author would make the association not fallacious.
However, the concept of guilt by association does not include or demand direct claims in the explicit form
of “evolution was used as a basis for Nazism, therefore evolutionary theory is false”. On the contrary, it is
the association that is fallacious, as it presents the issue (evolution) in an unfavorable light in the context of
its validity. An example is the book title From Darwin to Hitler (Weikart 2004).
319 See also Yap 2013.
320 See also below for aspects of experiential thinking. Johnson (1993) is, also by its title (Darwin on trial),  a
narrative of “suing Darwinism”, by using witnesses (testimonials, etc.) and the court case as a metaphor for
the creationist–evolutionist debate.
321 Yap 2013.
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Appeals to fear and/or force (ad baculum) were present when (YEC) writers took the acceptance
of evolutionary theory as being inconsistent with Christianity 322  and warned of dire
consequences if the literal interpretation of Genesis were discarded323. The ad baculum was
sometimes accompanied with ad misericordiam, of which there were several examples324. Mostly,
the ad misericordiam arguments were anecdotal stories of creationists or critics of evolutionary
theory being denied academic positions or publishing in scientific journals325. Regarding the
validity  of  evolutionary  theory,  it  is  of  no  significance  if  these  anecdotes  are  true  (which  they
may  well  be)  or  false.  Again,  as  they  do  not  discuss  the  actual  scientific  evidence,  they  are
fallacious when considering the potential proofs against evolution.
When claiming that evolutionary theory would not have explanations for a debated
scientific issue, creationist authors argued with the ad ignorantiam fallacy326. Quite often the
sampled writers appealed to unresolved issues as proofs against evolutionary theory 327 .
Obviously, the fact that one theory does not have the specific answers to questions regarding,
e.g., abiogenesis or the possible state of the space–time continuum before the Big Bang, does not
mean that another theory would be automatically correct. Related to the ad ignorantiam is  the
argument from incredulity. For example, in 1972, Morris appealed to personal disbelief and
described evolutionary theory as “mindless reasoning” and “hard to imagine”.
When  assuming  that  a  complex  issue  can  be  described  as  a  choice  between  two
alternatives from which an audience has to choose from, one commits the fallacy of false
dilemma. In the sampled creationist texts this was exemplified, for example, when presenting
creation  as  the  only  option  in  the  face  of  isolated  problems  with  evolutionary  theory  or
hypotheses concerning abiogenesis328. False dilemmas also appeared relatively frequently when
creationist authors discussed the supposed consequences of accepting evolutionary theory by
stating that if the creation model were true, people would be treated accordingly as the image of
God, but if evolution were accepted, everybody could do whatever one pleases329. The meaning
of life is also simplified into a false dilemma: belief in literal creation gives life meaning and its
rejection makes life meaningless330.
Straw man arguments distort the opponent’s message into a form that can be more
easily attacked331. The fallacy comes principally in two forms, of which the “hollow man” type
322 See also original publication IV.
323 International Council on Biblical Inerrancy 1978.
324 Johnson 1993; Harris and Calvert 2003; Puolimatka 2009, 28–34; Reinikainen 2011, 15.
325 Morris 1998.
326 Walton 1999a, Curtis 2001.
327 In some cases in the sample material, the ad ignorantiam was simultaneous with the many questions fallacy
(Walton 1999c), where arguments are presented as lists of questions (which, in the case of the present study,
evolutionary theory supposedly would not be able to answer). For instance, Reinikainen (2011, 24–25)
presented a long list of questions “that high school students are [allegedly] not allowed to discuss during
lessons”.
328 Reinikainen 2011: “The RNA world did not resolve this problem. Thus, only creation is left as an option.”
Obviously, other options do exist including time-travelers, unknown entities and space aliens as illustrated
by Behe (2001), etc. In addition, scientific treatises of the RNA world disagree with creationists (Gilbert 1986).
329 Reinikainen 1991, 56. Creationists are in these cases, de facto, dismissing discussion about the autonomy of
ethics (e.g., Brink 2007; Weisberger 2007).
330 Morris 1974, 178.
331 Aikin and Casey 2011.
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was more commonly encountered in the sample material332. For example, the complex concept
of natural selection was distorted into a simplified struggle for survival that would also (from
the alleged evolutionists’ point of view) automatically lead to morally questionable behavior
towards fellow human beings333.
Hasty generalizations are fallacies, in which conclusions are made based on too limited
sources334. Generally, the overall tendency in the sampled texts was that creationists used to
present one isolated problem or an unsolved issue in evolutionary theory and concluded that
the one issue would make the whole concept and theory of evolution collapse. For instance, the
astronomical findings regarding the heat flux of the planet Uranus 335, the >30% difference
between human and chimpanzee Y chromosomes336 and the alleged finding of soft tissues from
Tyrannosaurus rex bones337 were all individually interpreted as adequate counter-evidence to
disprove the whole evolutionary theory338 (and to prove the YEC worldview).
Equivocations entail the use of words or concepts in an ambiguous manner in a debate
resulting in unclarity339.  Typical  equivocations  in  the  sampled texts  use  the  words  “theory”340,
“Darwinism”341 , “chance” and “randomness”342 . In addition, the sample material revealed
particular conceptual equivocations of potentially high significance when considering the
persistence of the creationist case. In several works, both YEC and ID/OEC, the concepts of
ancestors and transitional forms were discussed in a manner that revealed confusion about the
evolutionary definitions of these concepts343. In these cases, especially when discussing the
332 The “weak man” type of argument selects the weakest points from the opponent's argumentation while
knowing that stronger ones would exist. The “hollow man” argument fabricates a distorted argument from
the original one by the opponent and attacks the distortion (Aikin and Casey 2011).
333 Grigg (2005) gives a good example of this by writing: “The core idea of Darwinism is selection. The Nazis
believed that they must direct the process of selection...” Other Christian approaches to evolutionary theory
are also given the straw man treatment, for example, by Reinikainen (2011): “According to TE, God allowed
the weak to perish and favored the survival of the strong for billions of years.” Both the concept of natural
selection and the theology among TE supporters are much more complex and the simplifications do not do
either of them justice.
334 Walton 1999b. See also below for confirmation bias as an aspect of experiential thinking.
335 Henry 2001; Psarris 2002b.
336 The original paper by Hughes et al. (2010) examined not the whole genome but only the Y chromosome.
This has gradually been equivocated by creationists to signify the whole genome. Carter 2010; Deem 2010;
Reinikainen 2011, 9, 23; Brown 2013; Thomas 2013. For scientific discussion on human and chimpanzee
evolution, see Bakewell et al. 2007.
337 Reinikainen 2013ab.
338 Reinikainen 2013a.
339 van Eemeren and Grootendorst 1992.
340 The statement “evolution is just a theory” has become almost a classic. Creationists refer to the concept of
something hypothesized but unproven (Sarfati 2013c) and natural scientists to the concept of a well-proven
combination of facts with explanatory power over an issue.
341 In  the  sample  material,  this  appears  as  the  equivocation  of  social  Darwinism  with  Darwinism  (e.g.,
Bergman 1999, 2012).
342 When referring to chance, creationists in the sample material equivocate random mutations as being the
only factor that creates evolution (Reinikainen 2011, 31), thus equivocating evolutionary theory to random
events. This overemphasis on chance is also straw man argumentation.
343 Reinikainen 1991, 236–244; Johnson 1993, 66; Davis and Kenyon 1993, 37–38; Brown 2013. The authors
discuss the cytochrome c DNA sequences of various organisms (McLaughlin and Dayhoff 1973) but fail to
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evidence for evolution derived from molecular biology, ancestors (such as ancestral
amphibians) were equivocated to present-day organisms. Creationist authors failed to recognize
that the living amphibians are not any closer to the common ancestor of amphibians and
mammals than present mammals are. The same takes place when considering transitional
forms. Creationists sought transitional forms that are in-between present-day forms and not the
actual ancestral points of divergence that did not necessarily bear close resemblance to the
modern forms of either branch344.
5.1.2 Fallacies in evolutionist texts (I)
Not dissimilar to creationist writings, ad hominem also appeared in pro-evolutionary
publications345 . In particular, the credentials of creationists as qualified participants in the
debate about evolutionary evidence were questioned. Furthermore, tu quoque was  observed in
the context of refuting creationist claims. A typical example was to mention—when
evolutionary proponents or evolutionary theory were accused of being responsible for various
atrocities—that Christianity has also been responsible for evil346.
Appeals to authorities in the sampled texts of evolutionary proponents mostly
discussed the potential significance of introducing creationism (in the form of ID) in classrooms.
Decisions by authorities certainly can be valid arguments when considering whether particular
items belong to school curricula. However, appeals to authorities when refuting creationist
claims from the scientific point of view can make them fallacious in that context. The authorities
included appeals to laws347 or court cases348 as additional arguments against creationism. In
these instances, it would be prudent to acknowledge clearly that appealing to court cases is not
intended to disprove creationism per se, as the scientific resolution of the creationist–evolutionist
debate does not depend on lawsuits; the evidence should be assessed in the scientific
community and not in court.
Appeals to consequences appeared in pro-evolutionary texts as warnings against
accepting ID or other forms of creationism in school curricula. Mankind is seen as being on the
brink of “a marvelous future, or disaster” and creationism is seen to lead to the latter349. In
addition, the political consequences of creationism are represented as leading to overall
religious fundamentalism in society350. Again, it is possible and worth discussing whether the
adoption of the creationist worldview could be detrimental to scientific thinking and education,
realize that ancestral amphibians have also evolved since the divergence of mammalian and amphibian
ancestors and, thus, their DNA has not been stagnant for hundreds of millions of years.
344 For instance, when discussing the fossil record for horse evolution, Reinikainen (1991, 145) would like to
see transitional forms between present-day cows and horses and Puolimatka (2009, 173) “missing links”
between humans and apes living at present as findings that would falsify creationism. See also below for
more detailed discussion.
345 Dawkins 1989; Buchanan 2010, 2012.
346 E.g.,  TalkOrigins  archive  2007:  “The Bible  Belt  in  the  southern United Sates  fought  hardest  to  maintain
slavery.”
347 TalkOrigins archive 2006.
348 TalkOrigins archive 2004.
349 Young  1985;  this  is  also  a  false  dilemma,  as  the  future  of  the  humankind  can  also  be  something  in
between the extremes.
350 Zimmerman 2010.
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but the validity of the creationist case does not depend on its (alleged) consequences but on the
evidence material.
5.1.3 The significance of fallacies in the creationist–evolutionist debate (I, III–IV)
The fallacies in the creationist writings occurred frequently in articles, journals and books that
also discussed the scientific claims against evolution. Due to this, the reader inevitably
encounters the fallacies while considering the validity of the “scientific claims” of creationists.
For example, several of the articles published in creationist journals focused on refuting
evolution based on data from natural sciences. However, the same articles also contained
fallacious arguments regarding evolutionists, evolutionary theory or its alleged consequences351.
The same was true of the writings in book format, where the alleged scientific evidence against
evolution was interposed with fallacies that focused on the character of evolutionary scientists
(ad hominem)352, their earlier writings that allegedly supported the creation model (tu quoque)353
or potential consequences of evolutionary theory (ad consequentiam354 or slippery slope355). In
addition, it was not always clear that the theological arguments of evolutionary proponents,
such as referring to biological imperfections or unnecessary suffering as proofs against
creationism, were not presented in the context of evolutionary evidence. The context of these
theological claims has also been noted to be “evidence for evolution” in some other studies356.
Because of this, it would be advisable for evolutionary proponents to express more clearly when
actual evolutionary evidence is presented and when the potential theological problems of YEC
and ID are being discussed.
Regarding the sample material, there are particular examples of equivocation that
occurred in both YEC and ID/OEC texts. Perhaps the most significant of these regarding the
creation  of  false  beliefs  by  fallacies  is  the  conceptual  equivocation  about  “ancestors”.  In
evolutionary  biology,  ancestors  are  not  mixtures  of  present  life  forms  but,  instead,  (fossil)
organisms that are transitional forms of the present-date lineages at the point of their
divergence. Thus, the last common ancestor of cows and horses would not be a mixture of cow
and horse characteristics but something different, a mammalian population that existed in the
Cretaceous and gave birth to two lineages that were at the time not similar to modern cows or
horses357. A related important equivocation is the creationist claim that “primitive life forms”
(such as amphibians or fish in relation to humans) should be genetically closer to the common
ancestors358. Although presenting this equivocation as a claim based on science, creationist
authors have disregarded the fact that since the lineages of fish—amphibians—humans
diverged,  it  is  not  only  us  humans  but  also  the  fish  and  amphibians  that  have  evolved  for
exactly the same period of time, and their genomes have subsequently had the same amount of
351 E.g., Brace 2004, 2006.
352 E.g., Reinikainen 1991, 10, 12, 30, 32, 39, 56, 64; Reinikainen 2011, 12, 15, 26, 29–30, 42–44.
353 Reinikainen 1991, 66–70; Johnson 1993, 43–45; Puolimatka 2009, 419–421.
354 Morris 1972, 74–75; Reinikainen 1991, 10–11; Johnson 1995, 143–147; Puolimatka 2010, 462–477; Harker
2011.
355 Puolimatka 2009, 477.
356 Nelson 1996.
357 Zhou et al. 2012.
358 Johnson 1993, 66.
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time to diverge from the last common ancestor. Furthermore, the common ancestor (often
depicted as “bacteria” in creationist texts) has also evolved and its genes have been just as
susceptible to change as those of its descendants.
When the creationist–evolutionist debate was considered as a whole, there was a
tendency  not  only  towards  fallacies  but  also  counter-fallacies  in  the  sample  material.  In  the
evolutionist  rebuttals,  there  were  instances  in  which  a  fallacious  argument  (such  as  linking
evolutionary theory to Nazism) was countered by linking Hitler’s background to Christianity359.
Although the fallacious connection between racism and evolutionary theory was sometimes
acknowledged by the evolutionist author (“none of this matters to the science of evolution”360),
it can be argued that science has not been the main issue of the creationist–evolutionist
argument for a considerable period of time. In the context of discussing the reasons for atrocities
or the differences in worldviews, the above examples would not necessarily be fallacious.
However, if we keep to the concept of evolutionary theory and its evidence, the fallacy remains.
In summary, regarding fallacies in creationist and evolutionist texts, it would be
recommendable (I) also to assess the arguments and fallacies when reviewing creationist
writings and not only to concentrate on refuting claims based on natural sciences. In addition,
the mere recognition of a fallacy is not adequate:  it  is  also necessary to examine the context,  as
arguments presented in a fallacious context can create or strengthen false beliefs 361 .  It  is
suggested that fallacies as creators of false beliefs can participate in the persistence of creationist
claims for decades despite rigorous scientific rebuttals, as also observed by Stempien and
Coleman362. This can be supplemented by the cultural, sociological and cognitive disposals of
the audience363 and, inevitably, also by religiosity364.
359 TalkOrigins archive 2008.
360 TalkOrigins archive 2007.
361 Fogelin and Duggan 1987.
362 Stempien and Coleman 1985.
363 Boudry et al. 2010.
364 Blancke et al. 2012.
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5.2 EXPERIENTIAL THINKING AND CREATIONISM
5.2.1 Aspects of experiential thinking in creationist texts (II–III)
Almost all the sampled texts contained high prevalences of testimonials and inclusion of moral
issues connected to proving either creationism or evolution. Although the pro-evolutionary
texts had lower prevalences of confirmation bias, pseudodiagnostics and stereotypical thinking
than the YEC and ID/OEC texts (p<0.001), in the ID/OEC texts the prevalences of moral issues in
connection with science tended to be lower (p=0.057). Testimonials were abundant in the sample
material (II). These appeared as follows365:
x Authors giving testimony for creationism or against evolution: “I think evolution is not
plausible”366.
x Other authorities giving testimony for creationism or against evolution: “[An
authority] says that evolutionary theory is flawed”367.
x Evolutionary scientists quoted to prove that evolutionary theory is flawed: “Even [an
evolutionary biologist] says that evolutionary theory is in trouble”368.
x Giving testimony that evolutionary scientists or evolutionary theory are evil: “[A
scientist] was racist and he formulated the evolutionary theory”369.
x Extracting selected scientific results to be used as testimony against evolution: “These
[scientific results] prove that the earth is young”370.
The  reliance  on  testimonials  can  be  quite  high  in  creationist  texts.  For  example,  in  the  sample
material there are articles and book chapters that are mainly dedicated to quotes of evolutionary
proponents allegedly confirming problems in evolutionary theory and, as a result, supporting
(involuntarily) creation371. In a rather extreme case, 61% of the text of an article (excluding titles,
subtitles and references) consisted of direct quotes372. When sentences of the type “N. N. wrote
365 The “quotes” are simplified examples of a particular testimony by the author of this thesis.
366 Morris 1972, iv: “I personally became convinced...”; Reinikainen 1991, 7: “I am a former atheist. My
conviction was based on evolutionary theory.”
367 Morris 1972, iv: “Many other scientists [unnamed authorities] can give a similar testimony.”
368 A very common quote is as follows: “The extreme rarity of transitional forms in the fossil record persists
as the trade secret of paleontology” (e.g., Johnson 1993, 44; Davis and Kenyon 1993, 96; originally in Gould
1980, 179–185).
369 E.g.,  Hodge  2007:  “Mass  murderer  Jeffrey  Dahmer,  for  example,  lived  his  life  believing  evolution  was
true history...”
370  For  instance,  the  (distorted)  scientific  finding  of  “dino  blood”  is  considered  “a  deathly  blow  to
evolutionary theory” (Reinikainen 2013a).
371 DeMar 2002 (arguing with direct quotes that evolutionists admit evolution being a religion; see also tu
quoque; Reinikainen 1991, 66–69; Bergman 1999 (43% of the article consists of quotes). Henry and Dyke (2011)
give a good example of using quotes from evolutionary scientists as alleged admittance of lack of
transitional forms in a tu quoque manner.
372 Bergman 2010. The article contains approximately 4130 words (excluding titles, subtitles and references).
Direct quotes (marked by quotation marks or indent) represent approximately 2510 words and the
sentences leading to quotes (for example, “Oxford University Professor of the History of Science…
concluded that...”)Ĭ 360 words, from which the percentages were calculated.
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that...”  were  also  included,  only  31%  of  the  text  represented  the  personal  work  of  the  author
(still including paraphrasing).
The  use  of  narratives  and  metaphors  in  creationist  writings  was  concomitant  with
claims regarding scientific issues. Johnson373 utilized the narrative of a court case (Darwin on
trial) as the framework in his book refuting evolutionary theory. There are also many cases
where creationist writers present anecdotal stories instead of scientific evidence in writings that
also  contain  scientific  issues.  Common examples  were  (alleged)  cases  where  creationist  or  ID-
inclined scientists were forced to renounce their views based on peer pressure, their papers
were rejected from scientific journals or they were excluded from academic positions 374 .
Although these narratives may well be sincere and true, they do not represent actual scientific
evidence. They can be quite relevant when discussing the policies of scientific journals or
university recruiting but in the scientific context,  in addition to being examples of experiential
thinking, they represent the fallacy of ad misericordiam. Metaphorical language was present by
associating the creationist–evolutionist debate with religious allegory: “Evolution is a lie. Just as
Satan  tempted  Eve  in  the  Garden  of  Eden  with  a  lie  resulting  in  sin  and  death,  the  lie  of
evolution is resulting in a continuation of the same things”375.  Some  texts  refer  to  the  debate
metaphorically in terms of warfare or battle between the forces of good (creationism) and evil
(evolutionary theory)376. For example, Jim Gardner wrote: “I believe creation versus evolution is
the most foundational issue facing the church today… The battle is raging between Satan, the
usurper, and Jesus Christ, the Creator”377.
Confirmation bias signifies that a person preferentially seeks information that is
consistent  with  existing  beliefs  but  underutilizes  or  dismisses  contradictory  data378.  This  can
lead to seeing definite patterns [that can enforce one’s existing beliefs] where none actually
exist 379 . Pseudodiagnostics is a cognitive phenomenon in which presented information is
considered relevant regardless of the actual relevance380. Regarding the sampled creationist
writings, particular examples of taking insufficient information and processing it through
confirmation bias and pseudodiagnostics to prove creation were observed. This type of analysis
373 Johnson 1993.
374 E.g., Harris and Calvert 2003; Puolimatka 2009, 28–44; Reinikainen 2011, 15.
375 Ham 2009b.
376 E.g., Ham and Ham (2011) wrote: “The family is under attack today like never before… A generation is
arising around us that knows not the things of God, allowing (and even encouraging) pre-marital sex,
abortion,  homosexuality,  gay  marriages,  gay  clergy,  and  easy  divorce.  By  and  large,  they  do  not  believe
there is such a thing as absolute truth or absolute morality. Not only is this degenerate generation arising, it
already has arisen. While a remnant of truth seekers remains, the attack on the family has the potential to
eliminate Christian absolutes from our society. The attack is coming from those who build their thinking on
the anti-God beliefs that are destroying society. This attack on the Word of God has resulted in the demise
of the family unit—the very unit God uses to transmit the knowledge of himself to each generation and the
world around. The central issue in the battle is what people believe about origins, for these beliefs determine their
worldview [original emphasis].” This paragraph includes many aspects of fallacious argumentation (guilt by
association, appeals to consequences, ad baculum, false dilemma) and experiential thinking (moral issues,
narrative/metaphors  and  testimonials  that  appear  later  in  the  same  article).  See  also  Ham  (1987)  for
metaphorical juxtaposition of good and evil: “Creation versus evolution is the bottom line.”
377 Gardner 2011.
378 MacCoun 1998.
379 Nickerson 1998.
380 Lindeman 1998.
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demands rather detailed assessment of the scientific validity of the original claim, source
criticism, analysis of the possible aspects of experiential thinking and the significance of all these
aspects  to  the  creationist  case.  Thus,  the  detailed  analyses  in  the  original  articles  II–III  are  not
repeated here. However, the example regarding facial muscles and expressions and their
differences between apes and humans381 is presented here as follows:
x Humans have twice as many facial muscles as gorillas.
x Humans, thus, also have many more facial expressions.
x No evolutionary pathway has been proposed to explain this382.
x Thus, evolutionary theory collapses383.
When the claim is examined according to the scheme above, the results are as follows:
x Humans have actually only 0–2 facial muscles more than chimpanzees and gorillas (24
vs. 22–24)384.  The discrepancy can be caused by counting muscles on both sides of the
face (=48) for humans but not for apes, which is usually not done in anatomical studies.
Thus, the claim fails in source criticism. Furthermore, the presented information fails to
be relevant although it is considered relevant.
x The number of facial  expressions that can be hypothetically realized would, thus,  not
be widely different in humans and apes.
x Plausible evolutionary pathways have been proposed for the development of facial
muscles385. Here again the claim fails in source criticism. Confirmation bias either
prevents  from  seeking  available  information  and  the  writer  is  satisfied  with  the
original claim or, e.g., the available contradictory data can be acknowledged but
dismissed. Pseudodiagnostics presents the claim as something that would be very
relevant and cause potential collapse of evolutionary theory.
Related  to  confirmation  bias  are  the  aspects  of  ignoring  base  rates386  and simplification of
complex  data  into  a  form  that  is  more  easily  controllable.  The  example  of  the  creationist
approach to radiometric dating is a commonly occurring issue. It is claimed that there are
serious flaws (particular erroneous datings given by the method of evolutionary proponents)
that consequently would disprove evolutionary theory. Creationists can generalize this as a
proof for the young age of the earth387.  The  base  rate  to  consider  would  be  the  fact  that
radiometric dating usually gives results that are considered reliable and reproducible, and
isolated instances of (alleged388) failures of the method do not make it generally unreliable389.
381 Burgess 2006, 2007; Gurney 2010; Reinikainen 2013b.
382 This is also an ad ignorantiam argument.
383 This can also be taken as an example of hasty generalization.
384 Putz and Pabst 2009; Diogo and Wood 2011.
385 Burrows et al. 2006; Diogo et al. 2009; Diogo and Wood 2011.
386 Doherty et al. 1981.
387 Swenson 2001.
388 Some “mistaken” results of radiometric dating cited by creationists are due to using methods that were
not  suitable  for  samples  of  young rock.  In  fact,  creationists  provided a  radiometric  dating laboratory  with
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Simplifying a complex issue occurs when complex data are polarized to present two extremes.
These instances are the same that appeared with the fallacy of false dilemma. For example, the
statements that evolution is the only alternative for an atheist390 and that only the creation
model would be the alternative to the RNA world hypothesis391 regarding the origin of life on
the  earth  are  not  only  false  dilemmas.  They  also  represent  experiential  thinking  patterns  by
simplifying multiple alternatives into only two.
The association of the morally neutral evolutionary theory with moral issues was
highly  evident  in  both  YEC  and  ID/OEC  texts392 . Very typically, evolutionary theory was
associated  with  various  atrocities  as  also  examined  above  for  the ad hominem, guilt by
association, ad consequentiam and slippery slope fallacies. These examples and those regarding
false dilemmas and hasty generalizations suggest that the analyzed argumentative fallacies and
aspects of experiential thinking could be closely interrelated.
Is experiential thinking also present in natural sciences, including evolutionary theory?
In  fact,  aspects  of  experiential  thinking,  such  as  confirmation  bias  with  dismissal  of
contradictory data can, obviously, also be encountered in scientific research. Generally, science
is not a realm free from experiential thinking. It is characterized by conservatism (called
resistance to change in this study) and this can be regarded as institutionalized confirmation
bias393. Many established scientific theories have been initially and strongly rejected (such as the
theory of continental drift) but also strongly defended by their initially few proponents, also
due to bias. In fact, it has been suggested that confirmation bias per se would not necessarily be a
hindrance to high-quality research but that it could help scientists to persist with their ideas
even in the face of peer pressure and resistance to change394.  It  can  be  argued  that  the  same
opportunity should be afforded to creationists, including clinging to their ideas despite strong
opposition. In this case, it should be remembered that ideas per se do not form a scientific
theory. Especially regarding natural sciences, hypotheses must be tested with rigorous
experimentation. Although several creationists have also raised the issue of commitment to
one’s worldview as something not to be dismissed395, it is the lack of gathering of independent
evidence and subsequent testing that sets them apart from the methodology of natural sciences.
This author suggests that creationists should, moreover, be able to perform experimentation and
gathering of evidence, as their theories are not only theological (which could be assessed by
rational logic) but also naturalistic. This is emphasized by the fact that a large part of the
sampled texts was based on repeating and re-interpreting scientific data. Natural scientists have
samples  of  young  lava  to  be  dated.  The  laboratory  had,  however,  issued  a  previous  warning  that  their
method was not reliable for samples younger than 2 million years (reviewed in Henke 2013).
389 Wiens 2002.
390 E.g., Morris 1974, 12; Puolimatka 2009, 142–143, 157.
391 Reinikainen 2011.
392 Some examples for the alleged deterioration of moral values due to evolutionary theory (abortion, sexual
misconduct, etc.) include Johnson 1995, 135; Harris and Calvert 2003; Puolimatka 2009, 466–467. Examples
regarding atrocities, such as those committed by the Nazis, are available above.
393  Nickerson 1998. Thus, there is not necessarily a strict dichotomy between scientific thinking and
creationist thinking when it comes to biases.
394 Mitroff 1981.
395 Laudan 1983; Puolimatka 2009, 504–562; Puolimatka 2010, 142–242; Reinikainen 2011, 11–15.
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to do the experimentation and analyses for their hypotheses to be accepted by peer-review and
eventually published as scientific papers.
5.2.2 Linking experiential thinking and fallacies (I–III)
The interpretation of, e.g., testimonials depends on the viewpoint. When analyzing texts for
argumentation and fallacies, a claim (“a person converted to theism because of problems in
evolutionary theory”) can be classified as an appeal to authority fallacy. When assessing the
presence of aspects of experiential thinking, the same quote becomes a typical testimonial that
replaces or supplements actual evidence as proof. In a similar manner the claim presented
above, that humans would have significantly more facial muscles than apes and that this would
be very significant regarding the creationist–evolutionist debate, can be taken as hasty
generalization. A pattern emerged that linked aspects of experiential thinking to fallacies (Table
2), for example, as follows:
x Appeals to authorities, tu quoque, poisoning the well, ad misericordiam and quote mining
can be the result of using testimonials instead of actual scientific evidence.
x Ad hominem, ad consequentiam, guilt by association, ad misericordiam and ad baculum can
derive from the attachment of moral issues to a scientific theory.
x Hasty generalization can be caused by confirmation bias, pseudodiagnostics and
ignoring base rates.
x False dilemmas emerge when a person simplifies issues into a more controllable form.
It is possible that by using rhetoric that derives from experiential thinking, an author inevitably
utilizes testimonials, narratives and confirmation bias and ignores base rates. When these
aspects appear in a text that attempts to prove creationism or to refute evolutionary theory, they
become scientifically irrelevant as they do not contain actual evidence. Subsequently, these
aspects become fallacies when they are analyzed with argumentation theory. This suggests that
experiential thinking can lead to fallacious argumentation in the context of science.
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Table 2. Examples of the interconnectedness of argumentative fallacies and aspects of experiential
thinking in creationist writings.
Fallacies Experiential thinking Example(s), direct citations in italics
Direct ad hominem Attaching moral labels
Evolutionists [Darwin] portrayed, for
example, as a racist, sadist, psychotic or
plagiarist.1
Tu quoque
Testimonials, attaching moral
labels
“…most evolutionists… will freely admit
that there are no ‘missing links’ although
there  have  been  several  missing  link
hoaxes!”2
Poisoning the well Attaching moral labels
“Evolutionists refuse to consider
supernatural explanations.”3
Appeal to authority Testimonials
“…hundreds, perhaps thousands of
scientists… have become creationists in
recent years.”4
Appeal to consequences or
pity, guilt by association,
slippery slope, ad baculum
Attaching moral labels
“If  Darwinism  is  true,  Hitler  was  our
savior and we have crucified him.”
“Genocide…  is  merely  a  shocking  name
for the process of natural selection.”5
Equivocation
Presenting complex issues in a
simplified form
Evolutionary theory = Darwinism = social
Darwinism. Thus, evolutionary theory is
evil.6
Straw man
Presenting complex issues in a
simplified and/or flawed form
“According to evolutionists, a hydrogen
atom formed by the Big Bang created the
whole universe and life.” “Evolutionary
images… influence you to associate dark-
skinned people with animals.”7
False dilemma
Presenting complex issues in a
simplified form
“There are only two alternatives: either
the  world  receives  its  order  from  an
outside  source  or  the  order  is  innate
without any order given from the
outside.”8
Hasty generalization
Confirmation bias,
pseudodiagnostics, dismissal of
counter-evidence
One problem with evolutionary theory
causes the whole concept to collapse,
e.g., regarding radiometric dating
methods. Differences in chimpanzee and
human chromosome Y (>30%)
generalized to the whole genome.9
Selected references: 1Bergman 2004; Brace 2004; Bergman 2005; Brace 2006. 2Johnson 1993, 44; Davis and Kenyon 1993,
23; Brace 2004; Puolimatka 2009, 419–422. 3Harris and Calvert 2003; Puolimatka 2009, 42, 158; Leisola 2012. 4Puolimatka
2009, 201–205, 239; Reinikainen 2013c, 146–149. 5Morris 1972, 74; Johnson 1995, 135, 144; Bergman 1999; Harris and
Calvert 2003; Puolimatka 2009, 466–467. 6Bergman 1999, Grigg 2010; Puolimatka 2010, 187–197; Bergman 2012. 7Walker
2008; Puolimatka 2009, 140–141; 168; Reinikainen 2011, 17. 8Leisola 2012. 9Swenson 2001; Carter 2010.
5.2.3 Method for assessing creationist claims based on analyses of natural sciences,
argumentation and experiential thinking patterns (III)
In the present project, a multidisciplinary method to assess creationist (or any other) claims by
combining scientific source criticism, argumentation analysis and assessment of experiential
thinking  was  proposed,  and the  method was  tested  by  performing analyses  with  examples  of
common creationist claims. The selected samples included creationist claims originating from
re-interpretation of natural sciences. Detailed results of the analyses are not presented in this
summary but can be found in the original publication III; only some aspects of the method itself
are introduced here.
The analysis was divided into three phases. In the first part, the scientific content of a
claim was analyzed systematically including the validity of the claim (source criticism), whether
the scientific content was accurately presented and whether the scientific result as interpreted in
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the  claim  was  supported  by  other  studies.  In  the  second  part,  the  context  of  the  claim  was
examined for the potential presence of experiential thinking patterns. The aspects were
recognized and classified as listed above as testimonials, confirmation bias, pseudodiagnostics,
etc.  The  third  part  of  the  process  was  to  assess  whether  the  text  contained  argumentative
fallacies, to classify them and to analyze the context of these fallacies regarding the scientific
content. When presented in the same text (article, journal issue, book, etc.) that also included
(alleged) scientific evidence for creationism or against evolution, the fallacies were considered
significant for the possible creation of false beliefs in the audience.
Finally, the results of the analysis were summarized to express in compact form the
findings and their potential significance when the claim is presented to its audience. In the case
of the selected examples, the scientific claims were based on experiential thinking and relied on
the simultaneous presence of argumentative fallacies. A detailed example of links to theological
consequences can be seen below with the claim regarding the “equation of creation”396.
5.2.4 Why do creationists utilize experiential thinking (II–III)?
Experiential thinking appears to be an innate quality of human cognition. It is assumed that
experiential thinking directs both animal and human behavior but also directly influences the
way we think397.  This  leads  to  a  situation  in  which  people  respond  in  a  rational,  unbiased
manner only to the “degree to which they are aware” and the underlying tendencies are
experiential. The experiential system draws heavily on emotionally significant experiences,
which can include the testimonials, commitment, moral issues, etc. observed in the sample
material.  The situation of creationists can be related to the fact that people often have conflicts
between two beliefs and tend to consider the irrational one more compelling. In addition, while
whereas religious ideas can be counter-intuitive, they tend to be so only to a minor degree,
which makes them easy to remember398.
Regarding the origins of life, the experiential, teleological and essentialist explanation
appears to be innate to human beings and can be employed in complex cognitive problems
leading eventually to irrational beliefs399. Children tend to explain natural phenomena in terms
of purpose. When questioned about, e.g., the origin of thunderstorms, children usually choose a
causal agent (“someone” or “something”) over physical–reductionist explanations (“just
happens”)400. When creationist beliefs were investigated in particular, 8–10-year-old children
were exclusively creationist regardless of their background, religious or secular401. Evolutionary
concepts emerge only when these intuitive beliefs in the stability of species are challenged. This
suggests that the intuitive perception is the default state against which alternative explanations
(in this case, evolution) can be elaborated402. The environment of a person is also of importance.
Its  social  cues  tend to  dictate  the  beliefs  of  the  person  and it  depends  on  the  type  of  exposure
396 Cumming 2009.
397 Denes-Raj and Epstein 1994.
398 Näreaho 2010, 16–18.
399 Blancke and de Smedt 2013.
400 Kelemen and DiYanni 2005.
401 Evans 2001.
402 Kelemen and DiYanni 2005.
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that is available whether these social norms can be overcome403. It has been suggested that active
learning, experiential and experimental, would be the best way to introduce scientific data to
learners.
These phenomena offer explanations for the persistence of creationist claims despite
rigorous scientific assessment, as also observed in the sample material. The present study
supplements this by offering a method to recognize and measure the manifestations of
experiential thinking that can cause fallacious argumentation and ultimately enforce anti-
science beliefs, such as creationism.
5.3 CREATIONIST THEOLOGY (IV)
5.3.1 YEC doctrine
In the present study, the focus was on the possible divergence from general Christian doctrine
that could be observed in the sampled creationist texts or Statements of Faith. Briefly, the YEC
doctrine did not significantly differ from mainstream Christianity regarding God and
trinitarianism. However, regarding creation, the sampled YEC authors made a very clear case
for  their  belief  in  the  inerrancy  and historicity  of  Genesis  based  on  the  Statements  of  Faith  by
major YEC organizations404. Basically, recent creation as depicted in the literal interpretation of
Genesis was surmised to be pivotal for all other issues of Christianity405 .  The  Bible  was
considered “the supreme authority”, also regarding “its assertions in… history and science”406.
Although this doctrine was present in the Statements of Faith, YEC authors supplemented the
Biblical revelation with scientific results as “proofs for creation”407. In a striking form, this was
expressed by Reinikainen: “The evidence for creation is based on thousands of tonnes of fossil
material… and on the genetic mechanisms…”408 In a similar manner: “Some people are naïve
and unaware of science and believe in creation by faith”409.
403 Wilkins 2011.
404 International Council on Biblical Inerrancy 1978; AiG 2012; CMI 2013; Creation Studies Institute 2013.
Some YEC authors  state  that  accepting evolution would necessarily  mean that  the  Biblical  God was  a  liar
(Marsden 2005).
405 Ham (2010b)  expresses  this  clearly:  ”It  needs  to  be  clearly  understood that  over  the  past  200  years  the
Bible’s authority has been increasingly undermined, as much of the Church has compromised with the idea
of millions of years (this began before Darwin) and has thus begun reinterpreting Genesis. When those
outside the Church saw Church leaders rejecting Genesis as literal history, one can understand why they
would have quickly lost respect for all of the Bible.” Thus, to lose faith in the literal interpretation of Genesis
would  cause  a  collapse  of  the  Christian  faith  as  a  whole.  This  is,  obviously,  an  example  of  hasty
generalization that also appears in Reinikainen (1991, 357–358): “The question about the historicity of the
flood is extremely relevant to the reliability of Christianity… if everything had become stratified during
billions of years… the revelation of the Bible would become unreliable.”
406 Sharp 2013.
407 E.g., Bergman 2002; Sharp 2013.
408 Reinikainen 2011, 159.
409 Pritchard 2013.
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YEC authors brought forth several examples of scientific information as evidence for
their model of creation, such as data about particular animal species410. They also interpreted
Biblical passages, for example the Book of Job, on the basis of YEC worldview by equivocating
the Behemoth with dinosaurs411. When the scientific claims upon which the alleged evidence
was based were analyzed in a systematic manner, alternative hypotheses for the phenomena
also emerged412.  Thus,  by  selecting  scientific  data  as  definite  proof  for  creation,  YEC  authors
simultaneously subjected the claims to potential falsification.
An  example  of  this  was  the  YEC  claim  of  evolutionary  theory  being  falsified  by  the
problem of whale ancestry413. YEC authors stated that there would not be transitional fossils
between land mammals and whales. Their claim was supported with aspects of experiential
thinking. A testimonial by a paleontologist414 (from 1962 before the finding of major transitional
whale fossils) was quoted as evidence leading to an appeal to authority argument. Alternative
hypotheses (evolution) were dismissed and the actual fossil finds415 were disregarded. The data
were considered pivotal evidence against evolution416 (pseudodiagnostics), resulting in hasty
generalization. In addition, moral issues were brought forth as additional evidence by accusing
scientists of attacking Biblical authority, “hyping up their findings” (ad hominem)  and  by
questioning their competence due to alleged naturalistic biases417 (poisoning the well). Finally,
YEC authors subjected their religious views (and thus the Bible) to falsification by referring to
atavisms (hind legs of whales appearing as proof for their evolutionary ancestry as land
mammals):  “[this]  would  be  a  serious  challenge  to  explain  on  the  basis  of  creation  model”418.
Thus, in the selected examples (IV), scientific data were processed by YEC authors by using
experiential thinking also resulting in fallacies when attempting to formulate logical theology.
YEC authors repeatedly took falsifiable data from natural sciences and presented them as definite proof
for the historicity of Genesis.  They  also expressed demands of supplementing revelation by scientific
results. This suggests that scientific information was forming a superior level of proof required for the
YEC faith in the Bible. This would be a form of scientism.
The  concept  of  Genesis  requiring  external  (scientific)  proof  is  obviously  one  that
concerns natural theology: should observations of the material world supplement or replace the
revelation in the Bible or in Christ? The sampled YEC authors did not directly discuss the issue
410 Bergman 2002.
411 Morris 1972, 32–33; Reinikainen 1991, 260; Steel 2001; Reinikainen 2003; Ham 2010a.
412 Campione and Evans (2011) demonstrated that the species referred to by Reinikainen (2003) did not live
in the Mediterranean area but in North America (although there definitely were dinosaurs in the region of
the present Israel; Schulp et al. 2008). Mitchell (1992, 126–127), in his relatively new poetic translation of the
Book of Job, made a good case of translating the alleged referrals to dinosaurs (tail, sinews of thighs) as
genitals, similar to some other translations, such as the Douay-Rheims Catholic Bible (2001) and the Latin
Vulgate Bible (2001). While mentioned as a hypothesis by Reinikainen (1991), this alternative is disregarded.
413 Wieland 1998; Long 2005; Sarfati 2005.
414 Slijper 1962, 17: “We do not possess a single fossil of the transitional forms between the aforementioned
land animals and the whales”. The quote appears, e.g., in Long 2005 and Sarfati 2005.
415 Thewissen and Bajpai 2001.
416 Sarfati 2005.
417 Wieland 1998.
418 Wieland 1998. Reports on hind legs on whales have actually been published, e.g., by Andrews 1921 and
by Theobald 2012. The claim does not pass the test of source criticism, as crucial reference material is
disregarded.
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of whether scientific data can prove theism. The question was assessed by refuting the attempts
to accommodate the literal interpretation of Genesis to science—i.e., YEC authors warned
against changing their doctrine based on sciences. According to them, the Biblical teaching of
creation should not be modified to accommodate “the current scientific consensus”419. The YEC
Statements of Faith also emphasize the Bible and incarnation, but the analysis revealed a more
contradictory position. In the sample material, the widespread use of particular scientific results
to  support  the  YEC  model  of  creation  suggests  that,  in  theory,  YEC  relies  on  Scripture  for
revelation but, in reality, could place emphasis on scientific data being necessary to prove the
historicity of the Bible. This is in contrast with major Christian denominations including the
Roman Catholic Church420 and the major protestant denominations of Europe421.
Regarding salvation, some sampled YEC writers apparently regard acceptance of
creationism as a prerequisite for going to Heaven. However, creationist beliefs alone are not
sufficient without placing “trust in Jesus Christ, the Creator and Redeemer”422. Yet, according to
Ham  (2008),  the  trust  in  Christ  does  not  appear  to  suffice  without  the  basic  belief  in  recent
creation. While the sampled authors avoided using direct threats of damnation caused by the
acceptance of evolutionary theory, there are several instances where they contrasted
Christianity and Darwinism: “…it is basically inconsistent to be a Darwinian and a Christian”423.
Similar indications exist regarding YEC ecclesiology. Although those accepting evolutionary
theory are not unequivocally excluded, the message of some sampled YEC authors is one of a
congregation consisting of people that share the YEC worldview424. In addition, while accusing
evolutionary theory of racism and discussing the concept of “inter-racial marriage”, YEC
authors emphasize that Christians should refrain from marrying “non-Christians” 425 . The
studied YEC authors do not explicitly state whether this should be interpreted as it not being
suitable for creationists to marry evolutionary proponents, but the potential for this
interpretation exists when the YEC definitions for Christians (above) are assessed. In summary,
YEC doctrine has indications of exclusivity regarding salvation, ecclesiology and marriage regarding
those who do not accept the YEC concept of creation.
The theodicy of YEC proponents concentrated on refuting the validity of TE or ID and
the potentially old age of the earth by referring to the uncompensated suffering426 that would
have been in vain unless the earth were young. In fact, the same question of unnecessary evil
has been raised by evolutionary scientists when considering the consequences that ID theory
would have on theology427. However, YEC theorists in the sample material mostly utilized
theodicy to argue against all  concepts of old earth, including not only evolutionary theory but
419 Kulikovsky 2005.
420 Holy See 1993.
421 Morrison 2001.
422 Ham 2008.
423 Weinberger 2005.
424 AiG 2012.
425 Ham 1999: “When Christians marry non-Christians, it negates the spiritual (not the physical) oneness in
marriage, resulting in negative consequences for the couple and their children.” This is obviously, from the
viewpoint of argumentation, an appeal to consequences and ad baculum.
426 The same argument appears in Ham 2007a; Reinikainen 2011, 42. See also Mackie 1982, 150–176, for the
concept of ”unabsorbed evil”.
427 Conway Morris 2005.
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also  OEC,  ID  and  TE428.  Their  answer  to  the  actual  problem  of  evil  was  that  of  the  Fall  and
original sin429. In addition, YEC authors declined to answer the problem of evil in the temporal
world and understood it in eschatological terms 430  similarly to some modern protestant
theologists431.
The demonization of evolutionary theory and its proponents (including TE advocates)
was very widespread in the sample material. Examples of this have been discussed above
regarding both argumentation (appeals to consequences, guilt by association, slippery slope,
etc.) and experiential thinking—linking of moral issues to ethically neutral scientific concepts. In
several instances, the principal antagonist to the YEC Christianity was claimed to be
evolutionary  theory,  which,  according  to  YEC authors,  has  contributed  to  most  aspects  of  the
modern world that YEC proponents considered immoral432. In addition, evolutionary theory
was considered to be the major threat for the Christian worldview and the principal cause for
apostasy and deterioration of Christian values 433 .  In  some  cases,  evolutionary  theory  was
associated with Satan434.
5.3.2 ID/OEC doctrine
In  contrast  to  YEC,  many  ID/OEC  writers  refrained  from  stating  clear  opinions  on  aspects  of
Christian doctrine. Exceptions to this were Johnson435 and Puolimatka436, who explicitly stated
their Christian conviction. Other ID/OEC theorists declined to identify the “designer” as a
particular deity or as a supernatural entity437. Thus, the ID/OEC worldview per se does  not
necessarily take a stand on the entity responsible for creation or “design”438 and in the sample
material there are ID theorists who could be classified as agnostics. Thus, unlike YEC, ID theory
contained aspects that clearly diverged from major Christian doctrine in relation to God and creation.
Regarding revelation and the position of the Bible, the sampled ID/OEC proponents do not
assess them in detail. However, as ID mostly accepts the old age of the earth, the literal
428 E.g., Reinikainen 2011, 42.
429 Morris 1972, 74.
430 Reinikainen 1991, 38.
431 Pannenberg 2004b, 161–174.
432 Ham 2007b: ”…lawlessness, homosexuality, pornography, and abortion… Creation versus evolution is
the bottom line.” Ham 2010b: ”It is accurate to say that the increasing acceptance of homosexual behavior
and gay marriage has gone hand in hand with the popularity and acceptance of millions of years and
evolutionary ideas. But this does not mean that every person who believes in millions of years/evolution
accepts  gay marriage  or  condones  homosexual  behavior.  But  the  more  people  (whether  Christian  or  not)
believe in man’s ideas concerning the history of the universe, regardless of what God’s Word appears to be
plainly teaching, the more man’s fallible ideas are used as a basis for determining ‘truth’ and overriding the
Bible’s authority.”
433 Reinikainen 2011, 9.
434 Gardner 2011.
435 Johnson 1995, 49–50.
436 Puolimatka 2009, 539–544; Puolimatka 2010, 48–49.
437 Behe (2007) wrote: ”One can’t leap directly from design to a transcendent God” and offered several
(humorous)  alternatives  to  the  identity,  including ”a  dope,  a  demon,  or  a  deity”  and,  in  Behe  (2001),  ”an
angel—fallen or not; Plato’s demi-urge; some mystical new age force; space aliens from Alpha Centauri;
time travelers; or some utterly unknown intelligent being”.
438 E.g., IDEA 2013c; Intelligent Design Network 2013c.
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interpretation of Genesis is not required in ID theory. Nor do ID theorists analyze the concepts
of salvation or ecclesiology based on their concept of a “designer”.
In addition to the identity of a “creator” or “designer”, ID/OEC also differed from YEC
in theodicy. As noted above, the question of theodicy in ID has been criticized by both YEC and
evolutionary proponents. Of the sampled ID authors, Behe basically claimed ignorance and
asked whether “a hateful, malign being [made] intelligent life in order to torture it?” and
answered “Maybe, maybe not”439. Theologically, this is not a satisfactory answer. Puolimatka
has attempted to assess the issue in more detail. He referred to alleged compensatory benefits of
suffering, especially pain440 .  However,  this  approach  of  “absorbed  evil”  compensating  for
animal suffering has been rebutted in detail, and Puolimatka failed to take into account higher-
level suffering (natural disasters, malevolence, etc.)  as  well  as  the  free-will  defense  and  its
potential applications to animal suffering441 . Thus, basically the ID/OEC theodicy remains
superficial  and fails to answer the challenge presented by YEC and evolutionary theorists in a
comprehensive manner.
Regarding the concept of evil, ID/OEC theorists were very similar to the sampled YEC
authors in their opinion of evolutionary theory and its proponents. The association of evolution
with atrocities and immorality appeared especially in the writings of Puolimatka, who
dedicated dozens of pages to assess the alleged connections of evolutionary theory to, e.g.,
Nazism442.
5.3.3 Creationist canon?
Creationist writings contained numerous citations that—when analyzed for experiential
thinking patterns—were presented as testimonials for their case (II, IV). While the reliance on
testimonials supplemented with confirmation bias to prove religious experiences443 can be quite
significant, testimonials are not actual evidence from the viewpoint of natural sciences. In
addition, these quotes have begun to be presented without adequate citations444, which further
emphasizes their apparent authority as testimonials for the creationist faith.
Some of  the  most  frequently  occurring  quotes  used  out  of  context  are  listed  in  IV.  In
addition, creationist organizations provide their readers with additional testimonials on their
439 Behe 2007, 237–238.
440 Puolimatka 2009, 259–267.
441 Mackie 1982, 150–176.
442 Johnson 1995, 144; Harris and Calvert 2003; Puolimatka 2009, 469; Puolimatka 2010, 187–197.
443 Mackie 1982, 13–18; Pannenberg 2004a, 168–171.
444 E.g., Puolimatka (2009, 423) referred to the writing of Todd (1999) only anonymously as “a professor of
biology”. Furthermore, Puolimatka has not examined the context of the notorious quote “Even if all the data
point to an intelligent designer, such an hypothesis is excluded from science because it is not naturalistic”.
Puolimatka  emphasized  that  the  quote  derives  from  the  journal  Nature,  which  is  “one  of  the  most
significant scientific publications in the world”. However, the quotation does not come from a scientific
paper but from a correspondence and the text of Todd actually continues to accept all kinds of worldviews,
not  only  the  naturalistic  one.  Thus,  there  are  indications  that  the  quote  has  become  an  oft-repeated
creationist refrain, the original context of which is disregarded. The same quotation also appears in other
articles without context (e.g., Harris and Calvert 2003).
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Internet sites entitled, for example, as “12 quotes from leading evolutionists”445 and “Truth
matters. More useful quotes for creationists”446.
The quotes by evolutionary scientists that have been taken out of context and used to
prove the YEC or ID/OEC case were, according to the analysis, sometimes repeated without
source criticism or discussion of the context. When considered as arguments, they are basically
irrelevant to evolutionary theory, as it  is  the actual evidence and not the opinions of scientists
that matter as proofs for a theory. In the field of experiential thinking, these quotes function as
testimonials, which are employed using confirmation bias and disregard for context in order to
prove the hypothesis of creation. They are considered as pivotal evidence (pseudodiagnostics),
although they do not represent actual evidence at all. Thus, the sampled creationists seemed to
quote  these  sentences  in  a  similar  manner  to  quoting  Biblical  passages.  It  remains  to  be  seen
whether these quotes will form a basis of a special creationist canon to supplement the Bible.
5.3.4 Creationism and Christianity
Although creationist (especially YEC447) doctrine shares many significant aspects with general
Christian doctrine, there were also crucial differences when compared to major denominations.
These divergences included the requirement of scientific evidence for the accuracy of the Bible,
especially OT (IV) that was visible as scientism in YEC texts. In ID, some authors could be better
classified as agnostics than Christians regarding creation on the basis of their writings448.
As noted above when discussing the various creationist organizations, their annual
revenues can be considerable. Economically, these organizations present a product: material in
written  form  to  prove  evolution  to  be  wrong  and  creation  right.  Thus,  it  can  also  be  of
importance for the consumers to know the quality of the product, i.e.,  how  good  a  case
creationist writers make of defending their view. These potential consumers include persons
willing to find more information to support their notions, those wanting to supplement their
knowledge about the creationist–evolutionist debate and those attempting consciously to form
445 Creationism.org 2013: E.g., “Scientists who go about teaching that evolution is a fact of life are great con-
men, and the story they are telling may be the greatest hoax ever. In explaining evolution, we do not have
one iota  of  fact.  Dr.  T.  N.  Tahmisian (Atomic  Energy Commission,  USA)  in  ‘The  Fresno Bee’,  August  20,
1959.  As  quoted  by  N.  J.  Mitchell,  Evolution  and  the  Emperor's  New  Clothes,  Roydon  Publications,  UK,
1983, title page.” This is a typical Internet site, it does not present the quotes in context but basically takes
the fragments as testimonials to be distributed further.
446 E.g., Truth Matters 2013. The message of distributing the quotes further is present here: “Please feel free
to use these quotes but always be sure to include the original source of the quote.” However, not all
creationists in the sample material follow this advice. Reinikainen (2011, 43) cites the “S.C. Todd” quote
without references. In addition, the testimonial of “Antony Flew converting to theism” appears without
references in, e.g., Puolimatka (2010, 313) and Reinikainen (2011, 80).
447 According  to  the  analysis,  no  unified  ”ID  doctrine”  could  be  defined  and  aspects  of  ID  (such  as  the
refusal to identify the ”designer” as the Christian God) could not be included within the Christian religion.
448 The author is well aware that many ID authors openly propagate their Christian faith (Johnson 1995;
Puolimatka 2009) and that there is a strategy in the ID community to allow “for the intervention of the deity
in  evolution”  (Scott  1997).  However,  in  the  present  study  the  focus  remains  on  the  texts;  and  when
analyzing the sampled texts per se, we can see that some authors refuse to identify the designer (Behe 2007).
Although this ambiguity may well be a strategy to import ID into school or university curricula (the “wedge
strategy”; Forrest 2007), it is outside the specific aims of the present study to assess the (hidden) motivations
of ID proponents.
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an unbiased idea on the appearance of life and biodiversity. For the Christian public, it can also
be  useful  to  assess  how the  creationist  doctrine  affects  the  Christian  worldview.  Based on  the
analyzed material, a considerable amount of the product was of inferior quality. It was not
based on solid science but on testimonials and confirmation bias, it used low-quality arguments,
fallacies,  for  proof,  and  resulted  in  unexpected  effects  on  Christian  doctrine.  This  is  not  very
different from the creationist method of utilizing scientific data. Creationism can be considered
as a pseudoscience449. It fails as science as it fails to produce ideas that lead to new discoveries,
to  influence  existing  hypotheses,  initiate  new lines  of  research  or  put  their  assertions  into  use
(such as Dembski’s design filter). Regarding creationist theology, this author tentatively
suggests that YEC and ID theology could in a similar manner be classified as “pseudotheology”.
For example, in the case of theodicy and revelation, alternative theological hypotheses and the
doctrines of various denominations are disregarded or dismissed and theology is discussed in a
superficial manner. The creationist doctrine does not augment Christian theology, nor does it
produce new discoveries or influence existing theological research. Thus, creationist assertions
do not form a coherent unity either as plausible science (III) or theology (IV).
5.3.5 Creationism and science
Although the principal aim of the study was not to assess whether creationists are “right” or
“wrong” in their denial of evolution, there are several aspects of analysis that weaken the
creationist case:
x All analyzed creationist claims have been refuted by scientists in detail. The dismissal
of these rebuttals by the creationist community indicates confirmation bias and other
aspects  of  experiential  thinking.  This  does  not  mean  that  the  claims  would  be  false
based on the presence of these aspects. However, the disregard for alternative
hypotheses, etc., decreases the probability of the creationist hypothesis being the
correct one. At present, the probability is considered so small that the creationist
hypothesis cannot be considered worth pursuing. This would require significant new
development of the creationist theory instead of using repeatedly refuted claims.
x Creationism lacks unification and generalization. An example of this is the alleged
concept of “genetic entropy450” (see above). In addition to not being consistent with
actual genetic observations of no loss in viability of populations and no accumulation
of harmful mutations in the presence of selection, “genetic entropy” is also inconsistent
with the YEC timeline of Noah’s flood (all decimated animal populations should have
become extinct millennia ago) and with the ID concept of geological age (if our planet
is billions of years old, “genetic entropy” should have made all populations unviable).
Natural sciences will probably not take creationist claims seriously as long as internal
contradictions, such as the example above, persist.
x The  utilization  of  out-of-context  citations  instead  of  actual  evidence  material  is  very
different from scientific method. For example, creationists repeatedly refer to the
449 Shermer 2011.
450 For a more detailed analysis of the concept ”genetic entropy”, see III.
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“forged embryological drawings” of Haeckel451. However, the drawings were never
actual evidence for evolution. Comparing the embryos themselves is the evidence.
x Creationists have brought forth a suggestion that the worldview of scientists has
significant effects on the interpretation of results 452 .  This  could  provide  a  valid
hypothesis, but empirical evidence should be provided. For instance, Puolimatka
suggested that all scientists should explicitly inform their audience of their
worldview453. However, if we consider the tendency to use ad hominem arguments and
appeals  to  authorities  by  both  creationists  and  scientists,  this  could  in  fact  be  quite
unwise. In peer review, scientists should concentrate on the actual evidence and its
presentation and not the characteristics of the author. The possibility of the reviewer
(unconsciously or consciously) doubting the results based on the author’s religious
convictions cannot be ignored454.
x Creationists have also postulated that the present scientific method rests on Christian
worldview 455  and, thus, Christian thought should not be excluded from natural
sciences456. This assertion also rests on experiential thinking and fallacies. The claim
can be supported by evidence but, at the same time, evidence for other influences on
the emergence of modern science also exists457.  Thus,  there  is  clear  confirmation  bias
present. In addition, the claim is a genetic fallacy458: even if Christianity participated in
the emergence of the scientific method, there is no evidence that it would be required
for the continuing success of science459.
x Based on  the  analysis,  the  current  forms  of  YEC and ID/OEC do not  fit  well  into  the
classification scheme on the interaction between religion and science: conflict,
independence, dialogue or integration460. As long as conflict is present, creationism also
utilizes selected scientific data via confirmation bias as evidence for the case of creation
theology.  Thus  a  fifth  model  of  interaction  is  proposed:  biased  re-interpretation  of
scientific results.
451  Luskin 2009; Puolimatka 2010, 392–394. Haeckel introduced the concept “ontogeny recapitulates
phylogeny”  and  produced  embryological  drawings  to  support  his  claim.  It  has  been  established  that  the
drawings contained details not visible in the microscope but added by Haeckel. Evolutionary biologists
never  totally  accepted  Haeckel’s  claim  and,  as  scientific  proof,  the  drawings  are  ultimately  irrelevant  and
only the actual embryos matter. Thus, this becomes an ad hominem fallacy.
452 Puolimatka 2009, 437–562.
453 Puolimatka 2009, 56.
454 This possibility is, of course, an ad consequentiam argument. However, in the sample material there is
ample evidence of character assassination (Bergman 2004, Brace 2004; Pigliucci et al. 2004; Bergman 2005;
Brace 2006; Reinikainen 2013b) and poisoning the well (Leisola 2012; Reinikainen 2013b) on both sides of the
debate suggesting that—when known—the character and affiliations of the author do have an influence on
the assessment of the reliability of results. Thus, not disclosing their worldviews could protect the authors
on both sides of the creationist–evolutionist debate from being disqualified based on character.
455 Johnson 1995, 205–218; exactly the same text in Puolimatka 2009, 132–138.
456 Harris and Calvert 2003; Puolimatka 2009, 132–138.
457 Carrier 2006.
458 Curtis 2001: “[It] is fallacious to either endorse or condemn an idea based on its past—rather than on its
present—merits or demerits, unless its past in some way affects its present value.”
459 Carrier 2006.
460 McGrath 2011, 45–50.
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5.3.6 Aspects of Finnish creationism
The sampled Finnish authors included both YEC and ID/OEC creationism. As observed in the
original publications, the Finnish authors did not clearly differ from those writing in English
when fallacies and experiential thinking were considered. The Finnish creationist texts consisted
for a large part of the same claims that are presented by the major creationist organizations461,
for example, the CMI magazine Creation is also available in Finnish translation462.
The  Finnish  examples  of  ID/OEC  relied  quite  heavily  on  guilt  by  association  and
appeals  to  consequences,  especially  by  associating  evolutionary  theory  with  maltreatment  of
creationist scholars and with atrocities (Nazism and Stalinism, euthanasia, etc.)463. In addition,
the agnosticism present in the writings of Behe464, as well as Davis and Kenyon465, could not be
discerned. In this respect, Finnish ID/OEC did not show clear divergence from Christianity.
The use of poorly referenced quotes as testimonials was quite evident in the sampled
Finnish texts, including appeals to uncited authorities (such as Antony Flew converting to
theism466) and using oft-quoted evolutionist testimonials without citing the original source (such
as the Eldredge quote467). This suggests that the emergence of a creationist canon could have
progressed quite far among Finnish creationists, as the source criticism of the quotes has failed.
The  sampled  Finnish  authors  displayed  qualities  that  are  more  often  associated  with
North American than European creationism468. The analyzed claims were mostly shared by
Finnish and American creationists and there was widespread reference to creationism as
“science” in the Finnish texts469. YEC as “creation science” has outspoken supporters470 and the
461 An example  of  this  is  Puolimatka  (2009).  The  book has  >90  pages  that  mostly  consist  of  translations  of
English-language creationist texts without marking the passages as direct quotations (Nieminen 2012,
Supplementary material).
462 http://www.luominen.fi/lehti/. The magazine “Luominen” mostly consists of translations. In addition, the
Internet site presents many quotes as testimonials (evolutionists allegedly admitting weaknesses or
problems with the theory). Some original Finnish creationist material has been written, e.g., by Leisola et al.
(2012) in the creationist journal Bio-Complexity, of which he is the editor-in-chief. The journal has been
published since 2010. A total of 10 articles and 10 reviews have so far (as of December 2014) appeared in the
journal. The journal “aims to be the leading forum for testing the scientific merit of the claim that intelligent
design (ID) is a credible explanation for life”.
463 Puolimatka 2009, 2010.
464 Behe 2007.
465 Davis and Kenyon 1993.
466 Reinikainen 2011. In fact, it appears that Flew converted to agnostic deism (Carrier 2004b). Regardless of
the accuracy of the claim, evolutionary theory cannot be proved wrong by these types of testimonials.
467 Puolimatka 2009, 2010.
468 Blancke et al. 2013. Many European countries use American claims “adjusted and adapted to local needs”
and “European creationists often find it superfluous to disguise their beliefs as creation science”.
469 E.g., Reinikainen 2003, 22: ”Why is the critical evaluation of evolution not allowed during lessons?”;
Puolimatka 2009, 618: “…natural sources of information are inadequate in scientific research, because the
basic premises of scientific research cannot be justified based on only natural sources of information.”;
Reinikainen 2011, 9: “Experiential science has shown that neodarwinism cannot explain the existence of
nature.”
470 E.g., Reinikainen and Leisola are YEC supporters (Leisola 2012; Reinikainen 2013d).
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journal Creation is published in Finnish translation471 without adjustments to a specific Finnish
perspective. The situation has some similarities to the discussion in the United States: without
banning evolutionary theory, creationism is introduced as a scientific “alternative”472. Briefly,
Finnish creationism is mostly English-language creationism translated into Finnish, with
identical claims reproduced in book and article format.
5.3.7 Towards a unified theory of creationism?
Based  on  the  present  study,  a  hypothetical  pattern  is  emerging.  In  this  model,  experiential
thinking and applying it to natural sciences in general and evolutionary theory in particular are
the principal explanatory causes for the patterns detected in the sampled creationist texts.
The most important aspects of experiential thinking—testimonials, confirmation bias
(dismissal or disregard of contradictory evidence, disregard for base rates), pseudodiagnostics
and attachment of moral significance—are the tools with which the sampled writers appear to
process scientific data regarding evolution. The use of these tools leads automatically to
fallacies. The excessive use of testimonials (quotes) causes appeals to authorities and tu quoque.
Confirmation bias results in hasty generalizations, false dilemmas, etc. Inclusion of moral
significance when written out regarding proof or disproof of evolution comes out as appeals to
consequences, guilt by association, direct ad hominem and  poisoning  the  well. Thus,
argumentative fallacies can be an unavoidable outcome of utilizing the paradigm of experiential thinking
when working within the paradigm of scientific evidence. Based on the sample material, it appears
that for the selected creationist authors, the question of creationism–evolution rests on
experiential thinking, although it is quite plausible that they could display rational thinking
patterns in other areas of life. It is well known that experiential thinking is shared by practically
everyone, also by scientists in their everyday life and possibly in some aspects of their work.
However, there appears to be a general discrepancy between the thinking patterns of
creationists and evolutionary scientists regarding the origin and development of life on the
earth. This difference would not easily be resolved by repeating the scientific rebuttals and
counter-fallacies. This author suggests here that the alternative approach would be to acknowledge
the thinking patterns and argumentation, and to assess their significance for the potential audience and
their irrelevance as scientific evidence. This would not necessarily solve the stalemate of the
creationist–evolutionist debate but it could help the scientific community concentrate on the
actual evidence.
Theologically, the sampled creationists seemingly take up labile and statistical data
derived from science and treat them as dogmatic through the lens of experiential thinking. They
use results prone to refinement as factual testimonials to prove their Biblical interpretation. This
can lead to demanding evidence for Biblical infallibility from data that can be skewed
(confirmation bias, e.g., dismissal of radiometric dating methods), irrelevant (pseudodiagnostics,
e.g.,  heat  flux  of  planets  as  proof  against  evolution  of  biological  organisms473) and inevitably,
471 http://www.luominen.fi/luominen-lehti. The original journal “Creation” is published by CMI, which is
based  in  Australia  and  not  specifically  “American”,  but  its  claims  and  articles  are  often  shared  by  other
organizations, such as AiG.
472 Scott 1997.
473 Henry 2001; Psarris 2002b.
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like all scientific data, susceptible to falsification. By using falsifiable data474 to  prove  the  literal
interpretation of Genesis, it can be difficult to prevent falsification from entering Biblical studies.
As an example of the interconnectedness of experiential thinking, fallacies and eventually
theology, the claim of the “equation of creation” by David Cumming475 (III) can be presented as
follows:
x Cumming claims that by using the scientifically controversial Thom units of length
(megalithic yard)476, an equation with the hydrogen fine transition line, Pi and an
approximation of the ratio of the weights of the moon and earth, the speed of light
emerges as well as several other astronomical values.
x Scientifically, the megalithic yard is highly controversial and its approximation used
by Cumming (0.829417864 m) is certainly something that could not have been used by
stone-age craftsmen with this precision. In addition, from the viewpoint of physics, the
units on the right and left sides of the equation do not match and the result is incorrect
by a factor of 1,000477. To conclude: natural sciences do not support the equation.
x Experiential thinking is present in selected testimonials stating that the realization of
the equation converted people from atheism to Christianity478. Confirmation bias can
be seen in the disregard of the controversy about the reliability of the megalithic yard
and  the  dismissal  of  the  fact  that  the  hydrogen  fine  line  (in  Hz)  inevitably  results  in
acquiring the speed of light. In addition, Cumming used the value 0.0123456789 in the
denominator although the mass ratio of the moon to the earth is, in fact, ƿ 0.012345679
(the “8” is missing). Cummings added the figure 8 to include all figures in the decimal
system. Pseudodiagnostics can be seen to be present when the author considers the
scientifically flawed claim as very significant for creationism and a potential tool to
assess God’s thinking patterns.
x In addition to experiential thinking, fallacies are present. Potential rebuttals by
scientists are dismissed (ad hominem and poisoning the well) by stating that “they can't
stand the implications—that there is a Creator, and the atheists and Godless [loaded
words] are on the wrong side of science now.”
x Theologically, Cumming takes approximations (Pi, megalithic yard, 99.97% correct
value of speed of light, moon/earth mass ratio) as exact data that are used to prove the
existence  of  God.  This  also  opens  the  way  to  falsification  by  critical  assessment  of
Cumming’s calculations (as evolutionary proponents have done 479 ). In addition,
Cumming makes assumptions of God’s characteristics: “[regarding the base 10 number
system] An omniscient Creator knows to use this number system to make us pay attention to
this message... Earth, Sun, and Moon must have been Created to accord with the Equation of
Creation [added emphasis].” This basically adds the equation to special revelation.
474 See also Moritz 2011.
475 Cumming 2009.
476 Thom 1962; Kelley and Milone 2011, 163–165.
477 See also RationalWiki 2013d.
478 Cummings 2009: ”Knight comments, ‘I was an atheist. On balance, I now believe in a Creator, a design,
and an ultimate purpose. This has to be God. I’m a pragmatic humanist who now says, ‘There is no longer
space in the room for atheism.’ Alan Butler added, ‘I’m inclined to say this is God, the Creator’.”
479 RationalWiki 2013d.
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In summary, the claim is not supported by natural sciences. It appears to be based strongly on
experiential thinking patterns and supported by some fallacies. Theologically, it demands the
addition  of  the  equation  to  special  revelation,  although  the  basis  for  the  claim  is  weak.  In  a
similar  manner,  the  validity  and  strength  of  other  creationist  (or  evolutionist)  claims  can  be
assessed  with  the  method by  examining  not  only  the  scientific  content  but  also  the  aspects  of
experiential thinking, fallacies and—when discussing theology—also theological issues.
5.4 ARGUMENTATION, EXPERIENTIAL THINKING AND ASSESSMENT OF THE
PRESENT STUDY
Considering fallacies and experiential thinking, self-assessment by scientists would obviously
be of importance. Regarding the present study, the possibility of fallacious argumentation
and/or  the  presence  of  experiential  thinking  cannot  be  ignored.  In  the  case  of  fallacies,  the
fallacist’s fallacy480 is something that should be taken into consideration. Regarding the present
project, this would take the form of dismissing a creationist (or evolutionist) claim as flawed or
untrue  based  on  the  fact  that  it  was  presented  fallaciously.  Yet,  in  the  original  publications
(especially I), it was stated that the purpose is not to assess the truthfulness of creationist claims
but their quality based on the creationist writers’ exposition. As the presentation of the claims in
the case of creationists—and some evolutionary proponents—includes a high number of
fallacies,  it  can  be  stated  that  the  creationist  case  is  very  weak  regarding  the  evidence  against
evolution. If the arguments containing ad hominem, ad consequentiam, appeals to authorities, guilt
by association, etc. were removed and only the scientific claims left as evidence, there would not
be many—if any—issues that would not have been successfully refuted by scientific experts.
How is it possible to avoid appeals to authorities? In science, this fallacy could possibly
be  encountered  by  stating  that  a  scientific  issue  is  correct  because  of  the  person  who supports
it481.  This  has  to  be  distinguished from the  acknowledgment  of  other’s  work, i.e.,  using  proper
references. In this study there are also issues that are referred to with the names of the scientists
who discovered or deduced the issues at hand. This author has attempted to keep citations
apart from authority by concentrating on the actual content of the referred studies.
The  possibility  of  hasty  generalization  should  also  be  taken  seriously  in  the  present
study. Although it was evident in the sample material that the fallacies were prevalent, the
source material  was not randomly selected. Thus, it  is  important to point out that the presence
of fallacies is currently restricted to the sample material. However, one of the aims of the study
was to construct a method of analysis allowing both sides of the creationist–evolutionist debate
to recognize fallacies and experiential thinking. In this respect, it is probable that the examples
presented in the original publications would also be sufficient to allow the recognition of
possible fallacies in texts not included as sample material.
The question of experiential thinking in one’s own work is also a complex one. Is
confirmation bias present? This is related to the issue of hasty generalization: are the examples
of creationist writings sufficient to reach the conclusions or were they selected based on pre-
480 Curtis 2001. A claim is not false simply because its presentation is fallacious.
481 van Eemeren and Grootendorst 1992.
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existing  biases  that  the  creationist  case  is  flawed?  While  not  randomly  selected,  many  of  the
books chosen for analyses are regarded as the most significant in the creationist–evolutionist
debate482. Still, they contained lots of fallacious material. It is possible that there are creationist
writings  that  do  not  conform  to  the  results  of  the  present  study.  In  such  cases,  it  would  be
possible to concentrate directly on the scientific content. In a similar manner to confirmation
bias, it is important to consider pseudodiagnostics: are the data selected and presented in the
study  significant  when  assessing  the  creationist  case  as  a  whole?  In  order  to  satisfy  this
requirement, highly visible and cited creationist texts were chosen. The scientific discussion
about the claims has not resulted in visible changes in the creationist presentation of science.
Because  of  this,  it  is  very  useful  to  assess  the  texts  in  between the  scientific  claims  in  order  to
explain the unreceptiveness of the scientific explanations by creationists. Still, it should be
emphasized  that  the  present  study did  not  aim to  assess  the  actual  psychological  processes  of
creationists or evolutionists based on textual analyses alone.
The use of testimonials should also be pondered. Similar to creationist texts, there are
many direct citations in the original articles of this thesis. However, this author considered that
when discussing fallacies and experiential thinking, it is necessary to present adequate
examples for the reader. This is a way to learn how to recognize similar fallacies if they are
encountered. In this case, this author proposes that the selected quotes represent examples and
not only testimonials or appeals to authorities. In addition, textual analysis, such as the present
study, uses the sampled writings (including examples) as the actual source material, whereas
evolutionary theory is based on observational evidence and textual material is only the form in
which it is presented.
This author systematically tried to avoid attaching moral issues to the analysis. This
would include discussing the effects of creationism (or evolutionary theory) on education,
society, etc. However, in the original publication IV, it was stated that the creationist method of
selecting scientific data as proof for Biblical inerrancy could conceivably cause their divergence
from major Christian theology. Although this could be taken as an issue to be avoided, it  was
attempted to present the possibility in a neutral way. The sampled creationist texts may indicate
deviation of the writers from mainstream Christianity, but obviously the choice is theirs to make
without being labeled “good” or “bad”. As also stated by creationist writers483, it is certainly of
importance to examine how people justify their participation in various atrocities, i.e., how
religions and/or scientific theories are (mis)used as excuses for, e.g., violence. However, as also
indicated in the original publications, this is irrelevant for the scientific evidence and, thus, it
becomes fallacious in the context of (dis)proving a theory.
482 The books by Morris (1972, 1974) formed the basis for YEC and the works of Behe (1996, 2001, 2007) and
Johnson (1993, 1995) for ID. Regarding the Finnish discussion, Puolimatka (2009, 2010) and Reinikainen
(1991, 2003, 2011) have been prolific and frequently cited especially in social media.
483 Puolimatka 2010, 469.
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6 Conclusions
1. The sampled creationist texts contained high numbers of fallacies in the context of
scientific claims against evolutionary theory. The fallacies (ad hominem, tu quoque, ad
consequentiam,  appeal  to  authorities,  guilt  by  association,  hasty  generalization,  false
dilemma, etc.) were irrelevant for the scientific content, as evolutionary theory rests on
scientific evidence and not on the character of the scientists, alleged consequences of
accepting evolutionary theory, etc. However, pro-evolutionary texts also contained
many fallacious arguments, most often ad hominem, tu quoque, appeals to authorities
and ad consequentiam (I).
2. Aspects of experiential thinking were observed in the sampled texts. Testimonials were
frequent  and  could  in  extreme  cases  represent  more  than  half  of  a  text.  In  addition,
there were signs of confirmation bias—disregard for scientific results that did not
support the creationist worldview—and repeated labeling of evolutionary theory as
immoral. The utilization of experiential thinking and its manifestations (such as
testimonials) in a creationist text could have caused the authors to use argumentative
fallacies in the context of refuting evolution. Evolutionary proponents also utilized
testimonials and moral attachment (II).
3. A systematic analysis method was suggested including the assessment of scientific
content (source criticism, potential existence of contradictory data), experiential
thinking and argumentation. It is recommended that writers should clearly state when
they are discussing the potential falsification of a scientific theory, when they are
discussing the possible consequences of a theory and when they are debating the
theological content of, e.g., the ID theory (III).
4. YEC authors used isolated scientific results as proof for the inerrancy of Genesis. In
some cases, there was a tendency to supplement OT with evidence from the material
world and natural sciences in order to make it infallible. This can be taken as scientism.
In addition, particular sampled writers considered the acceptance of the YEC
worldview as a prerequisite for salvation, which indicates exclusivity in soteriology,
ecclesiology and theology of marriage. By contrast, whereas some ID/OEC authors
identified themselves as Christian, others refused to speculate on the identity of the
"designer" and appeared to be agnostic. Both YEC and ID/OEC used out-of-context
quotes of scientists as proof for creationist ideas, often without examining the original
content  of  the  quote  and  sometimes  without  proper  references.  The  quotes  could  be
developing  into  a  canon  of  texts  to  be  utilized  in  addition  to  the  Bible  by  YEC  and
ID/OEC proponents. Although YEC does not accept many aspects of ID thought, both
branches of creationism show signs of separating themselves from major Christian
denominations, with the potential of forming new religions (IV).
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